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@ Self-excited vibration in relatively long boring bars often 
presents a serious problem—particularly where a fine finish 
is required. 

Heald's answer to this problem is the damped quill —a 
method of vibration control which has proved both simple 
and remarkably effective in a great many cases. 

The damping effect is obtained by means of a plug of 
heavy material, inserted in the bored-out end of the quill. 
Being slightly smaller than the bore, the damper plug 
“floats’’ in its enclosure as the quill rotates, and its inertia 
tends to oppose or cushion any vibratory movement of the 
quill itself. The effectiveness of the damped quill is well illus- 
trated by the microphotographs and oscillograph records 
shown at the right. 

If you have a problem of self-excited quill chatter, ask 
your Heald representative for the complete damped quill 

story — or write for our special folder on 

| damped quill applications. Remember — 

» when it comes to precision finishing, it 
pays to come to Heald. 
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How Inertia Damping 
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Oscillograph record showing normal rapidity with 
which quill vibration tends to die out. 


Oscillograph record showing how vibration in a 
properly damped quill decreases much more rapidly. 


Above, at left, is a photograph, magnified 8 times, 
showing a chattered work surface before damping. 
At right, with same magnification, the surface finish 
has been obviously improved by damping the quill. 
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BAKER OIL TOOLS, INC., of Los Angeles, California, reports that a LANDIS CBLM Circular 
Chaser Tap mounted on a Stamet’s vertical tapping machine has reduced threading time 
75%, tapping 658” to 13%” diameter threads in casing shoes. 


Production examples illustrate the large savings made in threading time: (1) tapping 
1336” N-80 tubular stock, oil well casing shoe with 8 Pitch API round threads 5” long requires 
but 12 minutes; (2) tapping a 658” piece with an 8 pitch API round thread 5” long takes 
only 8 minutes. Formerly, threading a typical casing shoe would have required all of 40 
minutes. 

The LANDIS CBLM Tap, as used at Baker, is designed for use on production tapping 
machines to thread line pipe, casing, and drill pipe couplings. The tap head is detachable, 
and with the use of the various size tap heads available, the CBLM Tap will tap threads 
ranging from 42” to 1338” O.D. It will cut either 3/16”, 4”, or %” tapered threads well 
within all API Standards, and can also be arranged for straight threading. Infinite taper 
adjustments are possible either above or below the required degree of taper to assure 
precision accuracy. 

LANDIS manufactures a wide variety of taps 
for the economical production of internal 
threads ranging from 114” to 13%”, either 
straight or tapered threads, on both stationary 
and rotating spindle machines. To ensure com- 
plete information, please enclose specifications 
when writing. 
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THREAD GENERATING EQUIPMEN T 
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ACTUAL SIZE 


SPECIFICATIONS 
Material......Corrosion Resistant Steel 416 
Outside Diameter ......1.2812 + .000 —.001 
Pitch Diameter ......1.2500 + .0000 —.0005 


Concentricity T.L.R. 60004” 
Diametral Pitch 64 
Pressure Angle 14%° 
Number of Teeth 80 
Face Width 3/16” 
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Tnstrument Gears by the TON 


A typical one of Arma Corporation’s auto- 
matic aiming mechanisms has some 3,500 
gears working in combination. These gears 
deliver motion only. Excessive pitch line run- 
out must be avoided or hits become misses. 


a fair question 


What is the quickest and most economical way 
to mass produce this accuracy ? 


Arma has picked the Fellows Method time and 
time again. Here are 4 reasons why: 


Accuracy—scores of manufacturers in their 
own field could readily testify to mass produc- 
tion within unusually close tolerances with 
Fellows equipment. 


Speed—a typical gear, specified at left,was cut, 
shaved and inspected in 4 minutes, 40 seconds. 


Versatility—the Fellows 3” Gear Shaper cuts 
gears from 1/16 inch pitch diameter to 3 inch 
pitch diameter. 


Economy—one man runs 3 machines. Easily 
accessible fixtures cut change-over time. 
This is the Fellows Method in action. We would 
welcome an opportunity to discuss your gear- 
ing problems at your convenience. 


FELLOWS SHAVED...by eight #4 Gear Shavers 


“GEAR SHAPER COMPANY 


PRODUCTION DATA 


Cutting — 2 Cut Cam .005 Finish Cut 
Type of Operation . . - « « Preshave 
Feed per stroke of cutter - 0045” 
Strokes per minute 
Cutting time ..... "3.5 minutes 


Shaving — 2 Cycle Cam 


Shavingtooldiaa ..... coe 
Shaving toolhelixangle ..... 18° 
Surface speed F.P.M. ...... 231 


Shavingtime.... . . 40 seconds 


FELLOWS CHECKED...by four 8M Red Liners 


Head Office & Export Department: 78 River Street, Springfield, Vermont. 
Branch Offices: 323 Fisher Building, Detroit 2 + 5835 West North Ave., Chicago 39 


2206 Empire State Building, New York 1. 


MACHINERY, June, 1953—5 


The FELLOWS METHOD 


SS 
- 


gram of cutematic eyde 


6—MACHINERY, June, 1953 


production data 


+++ Intake manifold 


4%," diameter, inserted blade, 
sintered carbide 


+» 125 per hour 


CINCINNATI No. 1-18 Plain 
Automatic Milling Machine 


Multiple spindle milling machines usually save time 

by milling two or more parts simultaneously. In this 

example, however, only one part is milled at a time, 

but there are four surfaces and they are milled in pairs. 

q Cincinnati Application Engineers assigned the job to 

a CINCINNATI! No. 1-18 Plain Automatic Milling Machine 

so they could employ its automatic reciprocating 

cycle with a center safety stop position. 

A two-spindle head, driven by the machine, is 

mounted in the overarm dovetail bearing at the top 

of the column. A manually operated fixture and two 

4" diameter sintered carbide cutters complete the 

equipment. This machine, with very little tooling, mills 

the flanges on manifolds at the rate of 125 per hour. 

§ cincinnati No. 1-18 Plain Automatic Milling Machines 

offer several advantages for work of this type: 

(a) Automatic backlash eliminator for down-milling 
operations, or alternately up and down milling. 


(b) Automatic spindle stop protects the operator. 
nm CINCINNATI No. 1-18 Plain Automatic (c) Fast automatic table cycles, with 300” per min. 
Milling Machine Catalog No. M-1555-2 rapid traverse. 


plete specifications will 
be sent on request. Other advantages for production milling operations 


within a 3 hp range are outlined in Sweet's Catalog 
a File for Mechanical Industries. Complete data may be 
obtained by writing for catalog No. M-1555-2. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


MILLING MACHINES ¢ CUTTER SHARPENING MACHINES + BROACHING 
MACHINES » METAL FORMING MACHINES + FLAME HARDENING MACHINES 
OPTICAL PROJECTION PROFILE GRINDERS + CUTTING FLUID 
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terkess grinder enables Perform 


COMPARE THESE 


OUTSTANDING VAN NORMAN 
DIVERSIMATIC FEATURES 


Special, easily removable grinding wheel, 
spindle quill, with combined double-row 
super precision ball and roller bearings, 
sealed and lubricated for life assure trouble- 
free operation 


Spindle requires no warm-up period 


Combination straight and contour grinding 
wheel dresser. 


Straight screw-type regulating wheel dresser 


Grinding wheel diamond constantly flushed 
from below with coolant during wheel 
dressing 


Infinitely variable “4 h.p. regulating wheel 
drive, 30 to 300 r.p.m. 


@ Large 1% inch 4 thd. Acme Infeed Screw 


with full length split type nut to compensate 
for wear 


Work-Rest adjustable for position; may be 
fixed across the ways or made to feed in and 
out with the regulating wheel 


Get the full facts on the Van Norman Diversi- 
matic Centerless Grinder. See for yourself how 
this versatile grinder can cut your grinding costs 
on small shafts, formed shapes, parts of two or 
more diameters or special contours. 


*Van Norman Diversimatic acquired from Diversified 
Metal Products Co. 


sanding, gd¥actages that resale io 
4 grinder for work..:2 
standard grader for infeed jobs... snd 
4 equipped with a Grush Forming auachment, 
t 
| 


N NORMAN COMPANY 


SPRINGFIELD 7, MASSACHUSETTS, U. S. A. 
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How LANDIS JOB ENGINEERING cuts grinding costs... 


Plain Grinder with 
Spaced Wheels Can Do Work 
of Two or More Machines 


(JOB ENGINEERED 


Landis 10" x 18" Type CH Plain JOB ENGINEERED by LANDIS means ideas that 
will produce the highest return on your invest- 
wheels and hydraulically 
ment. It starts with operator convenience, hy- 
draulic controls and simplified maintenance of a 
standard grinder. Then, on the basis of your 


requirements of finish, tolerance and production, 


operated, wheelbase mounted 


overhead dresser. 


we apply tooling, such as spaced wheels, to in- 
crease production and accuracy. 

Landis Grinders are engineered to your spe- 
cific requirements. They give you the fastest return 
on your investment. Send us your prints for tool- 
ing and production estimates. Landis Tool Co., 


p r e C i S i on g r i n d ers Waynesboro, Pennsylvania, U.S.A. 
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ENGINEERED, 
by LANDIS- 


CENTER AND END BEARINGS OF CAMSHAFT GRINDING VARIOUS DIAMETERS OF PROPELLER 
GROUND IN ONE OPERATION 


BODY DIAMETERS GROUND WIT 
TWO WHEELS OF DIFFERENT GRADES 


END DIAMETERS OF PROPELLER SHAF 
GROUND IN ONE OPERATIC 


| 4 
| 
a } 
DIAMETERS OF INPUT SHAFT 
. GRINDING RAILROAD CAR AXLES 
ANDIS TOOL COMPANY 
LAR 
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ON THIS TOP QUALITY 


No.28 
AYS FOR 


No. 28 U.S. Multi-Slide. Stock capacity, 
14%” wide; feed length, 8”. Overall 
size, 40” x 50” x 80”. Weight, 2600 Ibs. 


DRAWING AND PHOTO 
ILLUSTRATE VERSATILITY 
OF U.S. MULTI-SLIDE 


600 Parts per Minutel 

The part illustrated below is produced in a 
No. 28 U. S. Mullti-Slide from .016” phosphor 
bronze, and the sequence of tooling is indicated 
in the drawings. The finished part is 6” wide 
and the material fed into the machine is “vc” 


wide. The “oe” material is sheared in the Multi- 


Slide into three strips, from each of which one 
part is produced. The Multi-Slide runs at 200 
strokes per minute, resulting in a production 
of 600 finished pieces per minute. On this 
particular job, our customer wrote off an invest- 
ment for a No. 28 U. S. Multi-Slide, complete 
with tools, in 11 weeks! Possibly you have similar 
jobs in your plant where the use of the U. S. 
Multi-Slide will result in equivalent savings. | 


TOP VIEW OF FORMING POSITION 
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HIGH-PRODUCTION JOB... 


MULTI-SLIDE 


The design of many metal stampings is such that they are par- 
ticularly adaptable for production in multiples (2, 3, or even 
4 at a time) in the U. S. Multi-Slide, resulting in savings in 
material and increased production. The illustrations at the 
right and the job on the opposite page show just a few of the 
many different types of parts which ean be produced in this 
manner. In all cases, the width of the material which is fed into 
the U. S. Multi-Slide Machine is an exact multiple of the width 
required for one part. The material is sheared in the machine 
into 2, 3, or 4 individual strips (depending on the design of 
the part) and one piece is produced from each strip at each 
stroke of the machine. On this type of operation the machine 
is arranged with a Positive Rear Knockout that maintains the 
individual strips in line after shearing, and prevents interference 


during the feed stroke. 


Bulletin No. 15-M contains complete specifications of four 


sizes of U. S. Multi-Slides. Write for your copy—there’s no ob- 


ligation. 


Builders ‘Mults- Slides 5 “Mult. “Millers 


ITSELF WEEKS! 


Produced on a No, 28 
Machine. 125 strokes per 
min., 3 at each stroke. 
Total 375 pieces’ per 
minute. 


Produced on a No, 33 
Machine. 125 strokes per 
min., 3 at each stroke. 
Total 375 pieces per 
minute. 


Produced on a No. 33 
Machine. 125 strokes per 
min., 3 at each stroke. 
Total 375 pieces per 
minute. 


Produced on a No, 33 
Machine. 125 strokes per 
min., 3 at each stroke. 


Total 375 pieces per 
minute. 


®Trade Mark Registered—U. S. Patent Office 
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ALANCED ACTION results tapped of 
niform and accurate sizes; minimum scrap 
jandmoney saved through longertoollife 


WINTER GROTHERS COMPANY 


Rochester, Michigen, U.S.A. principal 
Branches ie New York, Dette, Datles, San Frencisco 


4 
Get These Advantages of 
ALWAYS AT YOUR SERVICE 
__carriesa complete stock of WINTER Taps. 
~Precision Chip Driver Contours 


Get the 


Buy National! milling cutters with their dependable cutting edges. Let 
National specify a design exactly suited to the work they must do... 
You'll get the ecige in peak production, smooth operation, and long wear. 


_ NATIONAL TWIST DRILL AND TOOL COMPANY 


Rochester, Michigan, A. Distributors in principal elties 
Mew York, Detrelt, Chicago, Dallas, San Francisco 


a 
* 
a 


CALL YOUR 
INDUSTRIAL SUPPLY 
DISTRIBUTOR 


forall your staple industria! 
needs, including NATIONAL 
Twist Drills, Reamers, Counter- 
bores, Mailing Cutters, End Mills, 
Hobs, and Specicl Tools. 


4 
= 
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Load, engage feed 


HERE ARE THE JOB FACTS 


Co.: Aeroaffiliates, Inc., Fort Worth, Tex. 


Machine: 10 hp, No. 3\Model CH Vertical 
Milling Machine. , 


Depth of cut: 2 inches. 
Feed rate: 6% ipm. 
Cutter: 4-lip HSS 1% inch end mill. 


16—MACHINERY, June, 1953 


~ 
‘ 


Aeroaffiliates of Texas select Kearney & 
Trecker’s 10 hp No. 3 Model CH Vertical 
Milling Machine with Mono-Lever and 
Automatic Cycle Table Control, to speed 
up milling of aircraft parts and reduce 
operator fatigue! 


finish-mill aluminum vertical beam fittings, this 
manufacturer put production on an almost auto- 
matic basis without sacrificing accuracy. He’s han- 
dling the job on a 10 hp, No. 3 CH Vertical Milling 
Machine equipped with Mono-Lever and Automatic 
Cycle Table Control. 

Now, after the original setup, all the operator does 
is load the machine, engage the feed and unload. Pro- 
duction is up, accuracy is maintained and operating 
conditions have been greatly improved to the reduc- 
tion in operator fatigue. 

Check this great CH line of machines for yourself. 
See how you, too, can cut costs, increase productivity, 
improve safety, get better finished products. Contact 
our representative or write Kearney & Trecker Corp., 
6784 W. National Avenue, Milwaukee 14, Wisconsin. 


10 hp, No. 3 Model CH 
Vertical Milling Machine 


CH Milling Machine features that helped increase output — cut cost per piece 


Smoother Feed Performance 
through large dia. heavy-duty 
table feed screw that affords 
greater bearing contact, runs 
through extra-long table feed 
nut. All models are equipped 
with backlash eliminator for 
more effective climb milling, 
greater accuracy and longer 
screw life. 


Greater Operating Conven- 
ience through Mono-Lever 
control facility (optional at 
extra cost) for table feed and 
rapid traverse. Also, rapid- 


(KEARNEY &TRECKER) 


set micrometer dials — with 
new vapor blasted, satin 
finish for greater legibility to 
avoid setting errors. 


Greater Cutting Efficiency 
through spindle-mounted fly- 
wheel, (optional on CH Mod- 
els) running with three bear- 
ing support. On this job it 
meant fast metal removal and 
an excellent finish. 
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with 100 orchestra! 


At this master machinist’s finger-tips — the re- 
sponsive power... . the extreme precision, and the 
smooth, exact movement—that a G&L planer offers 


Yes, superbly designed, craftsman-built G&L HYPRO Planers 
give you the capacity for simple or complex work . . . the ver- 
satility for economical handling of long production runs or 
short custom jobs. 

More — they provide ample power to take optimum advan- 
tage of modern, high-speed cutting tools. And, like all G&L 
machines, HYPRO Planers are built to last . . . give you many 
years of original, hairline accuracy. 

G&L HYPRO Double Housing Planers and Openside Planers 
are available in many models with working widths up to 144 
inches . . . bed lengths to suit the model . . . up to 150 hp. 
For details see your G&L representative or write 


GIDDINGS & LEWIS 
MACHINE TOOL CO. 


FOND DU LAC, WISCONSIN 


Builders of the world’s finest heavy-duty Horizontal, Boring, Drilling and Milling Machines 
— table, floor and planer types; Hypro Double Housing and Openside Planers; Planer Type 
Milling Machines and Vertical Boring Mills; and Davis Cutting Tools. 
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For use in these and other materials 
with brittle-chip characteristics . . . 
in hand, machine-screw, and taper- 
pipe styles. Made with radial face 
(0 degrees rake — see drawing at 
right below) and surface-treated to 
resist abrasion and loading. High- 
speed steel with commercial ground 
threads only, except for pipe taps 
(also furnished with cut threads.) 


HERE'S THE BIGGEST TAP NEWS IN YEARS... and as usual it comes from 
Morse. These new Special-Purpose Taps . . . set new standards of perform- 
ance and long life. Get the whole story on this new Morse line direct and in 
person . . . from your experienced Morse-Franchised Distributor, who is 
always at your service. He has an important new free booklet for you... giving 
complete details on these new Morse Special-Purpose Taps, and full informa- 


For use in these and other materials 
with stringy-chip characteristics . . . 
in hand, machine-screw, and taper- 
pipe styles. Made with a 15-degree 
hook (see center drawing at right 
below) and commercial ground 
threads, in high-speed steel only. 


tion on the new Unified Threads. 


MORSE TWIST DRILL & MACHINE COMPANY 


Oversize 


For use in materials like plastics or zine alloys, 

where difficult to maintain proper tapped-hole 

size... because of the material's abrasive 

properties or its tendency to shrink, after tap- 

ping. Made in certain sizes only . .. in straight- 

flute ... spiral point... and spiral flute styles. 

Regularly furnished .002” over standard com- 

mercial ground-thread limits. Surface-treated & 
to resist abrasion, 


NEW BEDFORD, MASSACHUSETTS 


(Division of VAN NORMAN CO.) 
Warehouses in New York, Chicago, Detroit, Houston, San Francisco 


Cutting Tools 
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Basic Positive, Infinitely Vari- P.LV. with single reduction ,, , hold the exact speed you need at 
able Speed Drive. Compact. input or output helical gears. 


Completely POSITIVE... 
Completely STEPLESS 


Slats in the self-tooth-forming 
chain are free to move 
laterally. They mesh 

with grooved wheels 
positively without 

slippage. 


ALL INDUSTRY 
USES P.I.V.* 


*POSITIVE, 
INFINITELY 
VARIABLE 


P.I.V. Variable Speed Drive gives you exact 
selection from maximum to minimum speed 


4 of 16 P.1.V types, 1% to 25 hp. —ratios to 6:1 On Link-Belt’s P.I.V. Variable Speed Drive uses self- 


tooth-forming chain to provide positive, stepless speed 
changing. The chain meshes with grooved wheels, transmits 
power without wasteful slip. 

What's more, Link-Belt’s P.LV. changes speeds accurately 
under full load, delivers full-rated horsepower to your ma- 
chines. That's because P.LV. is not dependent on friction for 
power transmission. Its all-metal construction is not affected 
by atmospheric conditions. 

Adjustment is easy. You can obtain an infinite number of 
speeds with manual, electric, a or hydraulic controls 

any setting. 

There may be a process in your plant that requires exact, 
variable speed transmission. If so, it will pay you to contact 


Horizontal or Vertical Mountings 


your nearest Link-Belt office. They'll show you how P.I.V. can 
increase the flexibility and efficiency of your machines. Send 
for Catalog No. 2274, 


LINK® 


BLE 


SPEED DRIVE 


Motorized P.I.V. with single Motorized P.I.V. with single LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, 


reduction input and output 
helical gears. reduction output helical gears. Branch Stores and Distributors in Princip 


. . Pa., Atlanta, Houston, Minneapolis, San Francisco. Angeles, Seattle, 
reduction input and double Toronto, Springs (South Africa), Sydney GAustralia). Sales Offices, Factory 
ties, 13,116 
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THE PROBLEM 


Grinding the parallel ends of valve 
and clutch springs called for high 
accuracy and fast stock removal. An 
overall deep corrugated disc gave 
the desired speed of stock removal. 
However, the inner and outer edges 
wore down to cause periodic in- 
accuracies in work. 


THE SOLUTION 


Gardner engineers recommended a 
disc in which the deep corrugations 
were removed from the surfaces 
adjacent to the periphery and center 
hole. Results: A cutting face that did 
not round off and break down at the 
edges. Production increased because 
there were fewer rejects and less 
time needed for dressing. 


Gardner Abrasive Engineering offers experience 
derived from making both the grinding machines 
and the abrasive discs. It considers machine per- 
formance first and then evaluates how grade and 
rm ; grain of abrasive affect grinding results. If standard 
. abrasive discs won't do the job, discs are made 

just for you. 
For help with your grinding problems, con- 
sult the Gardner Abrasive Engineer. oe 


GARDNER MACHINE COMPANY 
414 Gardner St., Beloit, Wisconsin, U.S.A, 


YOU CAN PRODUCE IT BETTER, FASTER FOR LESS WITH WARNER & SWASEY 
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HIS STORY comes from the production- 

minded Eureka-Williams Corporation 
of Bloomington, Illinois. Shooting for 
greater production, they installed a 
Warner & Swasey 5-Spindle Automatic 
Chucking Machine to machine the cast iron 
valve discs used in their oil burners. 


The first month’s production records 
showed the machine had more than lived 
up to expectations. During the month, the 
machine turned out as many parts as seven 
hand-operated machines! And it reduced 
the machining cost on the parts 45%. 
Records for subsequent months showed 
even increased savings—and that the 
machine actually paid for itself in the first 
year’s operation! 

Eureka-Williams has found that the 5- 
Spindle Automatic is quick and easy to set 
up, that operators like the machine, that 
it has provided them the dependable, high 
precision operation you can expect from 
any Warner & Swasey. 


Certain jobs in your shop—even small 
and medium lot runs—can undoubtedly be 
machined faster, more uniformly, and at 
lower cost on Warner & Swasey Auto- 
matics. Your nearest Warner & Swasey 
Field Representative will be glad to show 
you exactly how an automatic can improve 
your operations. 


WARNER 


& 
SWASEY 
Cleveland 


PRECIS 
MACHI 
SINCE 1 
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“Carborundum” is a registered trademark which indicates manufacture by The Carborundum Company, Niagara Falls, New York 
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wide choice abrasive tools 


f Your business, in mass production of parts or finished 


assemblies, is the problem of generating close tolerance 


sizes, of producing high surface finishes, of removing stock. 

Ou e The business of CARBORUNDUM is the exclusive ability to 
recommend and furnish you the specific type of abrasive 

product which will give you highest quality at lowest cost, 


on every operation you perform. 
Take off-hand grinding, for instance, You can count at 
least 7 different abrasive methods of off-hand grinding. 


How can you be sare the method you are using is the best 


—the lowest in cost? By asking CARBORUNDUM... for 
k (} 1 NS Fy CARBORUNDUM alone has a complete, branded line of grind- 
“ ing wheels and abrasive belts and tumbling and polishing 
grains. Only CARBORUNDUM can recommend without bias, 

on the sole basis of what's best for you. 
hace d on Or suppose you manufacture fountain pens. You can fin- 
ish and polish the barrels with abrasive belts or grinding 


wheels...you slit the points with a tiny grinding wheel... 
finish the clips with tumbling abrasives. CARBORUNDUM 


a 
all abrasive alone gives you one-scurce control of abrasive quality, on every 
type of abrasive you use...quality that’s constant, identical, 


dependable—thus economical. 


Several ways to do one operation? Call in CARBORUNDUM. 
me 0 S Several processes on one part? Call in CARBORUNDUM. 


Either way, you win. 


Call your CARBORUNDUM Salesman or Distributor today | 


He's your best bet for complete stocks, prompt delivery...and best of all, experienced 
counsel on every new a in the entire field of abrasives. He's in the yellow pages 
under “Abrasives” or “Grinding Wheels.” Phone him today—it’s to your profit! 


Ready now—your free copy of the new big COATED ABRASIVE SELECTOR cataiog... containing detailed recommenda- 
tions for both machine and hand sanding operations on tough and soft metals, glass, plastic, wood. Phone for it today. 


MAR K 


. 4. the ONLY source for EVERY abrasive product you need 


60-34 
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Yes! The No. 11 Blanchard Sur- 
face Grinder grinds these ladies’ 
watch gears, pinions and ruby 
bearings flat and parallel, and to 
a dimension tolerance of .0002”. 


Smooth? 


Of course! The Blanchard No. 11 
finished this refrigerator plate, 
seen through an optical flat, to 
3 micro inches and flat within 
1 light band (.0000118"). 


Aceunate? 


Sure ... and easy, too! This 
Blanchard grinds 84” forged 
steel rings flat within .0002”, 
parallel to .0002”, dimension 
tolerance of +.0005", and with 
surface finish of 4 micro inches. 


‘Promendous? 


Yes... but fast! This 88” diam- 
eter cast-iron plate was ground 
on a No. 42-72-84 Blanchard in 
3% hrs., floor to floor. %" of 
stock — 1520 cu. in. —380 lbs. was 
removed. 
If you produce flat surfaces, your 
with Blanchard Wheels! 


PUT IT ON THE 


Send for your free 
copies of “Work Done 
on the Blanchard”, 
fourth edition, and 
“Art of Blanchard 
Surface Grinding”. 


THE BLANCHARD MACHINE CO._ 


64 STATE ST., CAMBRIDGE 39, MASS., U.S. A. 
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A PRODUCTION-PROVED 


Here's Another Cimcool Booster! 


Naturally Cimcool° gets a rousing cheer from 
housewives on washday. Because this radically 
newand different cutting fluid doesn’t soil clothes! 


And that’s just one of the many reasons 
workers prefer Cimcool. It can’t smoke. Can’t 
burn. Doesn’t soil hands. Contains no skin irri- 
tants. Leaves no dangerous slippery film on 
machine, work or floor. Virtually eliminates 
rancidity and foul odors. And, unlike old- 
fashioned cutting fluids, Cimcool is so effective 
that work and tools really stay cool to the touch. 


You’ll appreciate Cimcool, too, when you see 
how this chemical emulsion takes over 85% of 


°Trade Mark Reg.U.S.Pat.Off. 


PRODUCT OF THE 


all metal cutting operations. For a demonstra- 
tion in one of your own machines, just write us 
and we'll have one of our Cincinnati Milling- 
trained machinists call on you—without cost 
or obligation. Or, if you prefer, write for our 
free booklet, “CIMCOOL Defeats Heat.”’ Ad- 
dress, Sales Manager, Cincinnati Milling Prod- 
ucts Division, The Cincinnati Milling Machine 
Co., Cincinnati 9, Ohio. 


metal ¢ cutting 


NATI MILLING MACHINE. 
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YOU CAN SEE THE DIFFERENCE. The spark stream from a Norton 
G Bond ALUNDUM wheel is more continuous, more even, in- 
dicating uniformity of wheel structure and of cutting action. 


YOU CAN HEAR THE DIFFERENCE. Norton G Bond wheels grind 
with the pleasant, steady swish-h-h of free, easy cutting. You 
hear no harsh grinding noise. 


YOU CAN PROVE THE DIFFERENCE. From general purpose to high 
production work, every job you do with the new G Bond wheels 
will benefit by the unique cutting action that grinds faster, freer, 
and cooler, 
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NOW!...Boost your profits 
with the NEW 


BOND 


for your latest Norton 
value-adding 


It took five years of continuous research and field-testing 
to bring you the new, exclusive Norton G Bond. 


Now the most efficient vitrified bond ever produced is 
ready to add your latest ‘Touch of Gold” for increased 
product-value — and profits — in a wide range of precision 
and semi-precision grinding jobs. 


Secret of the new G Bond’s great superiority is the way 
it holds each abrasive grain for maximum cutting action. 
Then, just when it should, it lets go, assuring a constant 
grinding surface of new grains with fresh, sharp cutting 
edges. It is designed to do this better than the bond in any 
wheel you have ever used before. 


As a result, Norton ALUNDUM* grinding wheels made 
with the new G Bond have definite advantages that you can 
see and hear as they grind — and that are proved in the 
better work they turn out for less cost. 


That’s your newest “Touch of Gold” developed by 
Norton to help boost your profits and keep your operators 
happy. Make sure you add it to your production. And re- 
member, only Norton offers you over 65 years of experience 
in abrasives, grinding wheels and grinding and lapping 
machines. 


SEE YOUR NORTON DISTRIBUTOR 


about arranging a test of the new G Bond ALUNDUM 
wheels in your plant. Or write to Norton Company, 
Worcester 6, Mass. Distributors in all principal cities. 
Export: Norton Behr-Manning Overseas Incorporated, 
Worcester 6, Mass. 
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THE “TOUCH OF GOLD” 
1S JOB-PROVED. During extensive field- 
testing, the new Norton G Bond wheels 
have made a big hit with operators ex- 
perienced in many types of grinding. Why 
not get first-hand reports on these radically 
improved wheels? Try them in your own 
shop. 


7 BIG 
ADVANTAGES 


_ Norton G Bond 
ALUNDUM Wheels: 


© Do more work per wheel 
© Cut freer, cooler, faster 


¢ Dress easier — more pieces per 
dressing 


© Cover a wider range of jobs 


e Hold shape — better for form 
grinding 


* Hold corners better 


® Ideal for crush dressing 


NORTON 


ABRASIVES 


Gilaking better products 
to make 
other products better 


*Trade-Mark Reg. U. S. Pat. Off, and Foreign Countries 


BROAD USEFULNESS. The new Norton G Bond ALUNDUM wheels 
can boost your profits on many types of grinding, especially 


centerless, 


form and 


less, surface, internal, gear, tool and cutter, 
read grinding, and saw gumming, 
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SUPERFINISH 


MAKES THESE PARTS BETTER 
D WAYS! 


You're looking at a group of parts that go into the Gisholt’ 
Fastermatic Automatic Turret Lathe. Super-smoothness of working 
surfaces of these parts is vital to the precision and long life of the 
machine. So all these parts are Superfinished—including overhead 
pilot bars, piston rods, hydraulic control valves, thrust collars, 
turret locating pins and rollers. 


The benefits are many: 


WA 


1. Superfinishing removes all chatter marks, grinder flats, “smear 
metal” and other surface irregularities. 


2. It assures more nearly perfect geometrical forms. This means 
more uniform bearing surfaces. They therefore last far longer. 


3. Superfinishing simplifies assembly because the surfaces are 
down to true “base metal’’...and no break-in tolerances are 
required. 


4. Superfinishing simplifies grinding and reduces spoilage. ‘ 


5. The greater degree of smoothness makes the parts easier 
operating, reduces wear. 


The net result of Superfinish here—as it can be in your case— ’ 
is parts that perform better, last longer and cost far less in 
the long run. See how Superfinish can solve your prob- 
lems of both wear and surface roughness. Get your 
copy of “Wear and Surface Finish,” and complete 
textbook covering all phases of Superfinish. 


THE GISHOLT ROUND TABLE 
represents the collective experience of specialists 
in machining, surface-finishing and balancing (© 

of round and partly round parts. 
Your problems are welcomed bere. 
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Model 52-A General-Purpose 
Superfinisher 
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klow Chart of the 


New Norton Grinding Machine Plant 


AT WORCESTER, MASS. 


Open as a baseball diamond although many times 
larger. Production flows in-line, unusual in the con- 


struction of machine tools. Five major production 


lines are in operation, two for heavy castings and 


three for medium to small parts. Departmentaliza- 


tion has been eliminated in favor of continuous proc- 
essing. Back-tracking and trucking are at the ir- 
reducible minimum. In this big ultra-modern fabricat- 
ing plant, Norton Grinding and Lapping Machines 


are being built better than ever. 


— 


Your Norton Man Knows. He will be 
glad to talk with you at a planning 
level basis. As you look to the future 
in your own business, you can call 
upon the world’s largest source of 
grinding machines, abrasives and 
abrasive products for the most re- 
cent developments in grinding op- 
erations. Or, if you wish, write di- 
rect for more information on any 
project you may now have under 
consideration. Norton Company, 
Machine Division, Worcester 6, 
Massachusetts. 


ONLY NORTON 
OFFERS YOU 
OVER 50 YEARS 
OF COMBINED EXPERIENCE 
IN: 
ABRASIVES 
AND 
GRINDING WHEELS 
PLUS 
MACHINES FOR 


Cylindrical Grinding ¢ Surface Grinding 
Cylindrical and Flat Lapping 


FREE-FLOW PRODUCTION is the method employed in this new Norton plant. This is a 


Universal Tool and Cutter Grinding scene in the production line for medium weight parts. Note how freely material- 
Universal Multipurpose Grinding handling trucks can move in and out — how accessible the work is — how openness, 
Specialized Grinding » Crankshaft Grinding controlled ventilation and perfect light add to workers’ efficiency and morale. 
Cam Shaft and Contour Grinding 
Roll Grinding 


@lzking better products to make other products better 


NORTON COMPANY, MACHINE DIVISION, WORCESTER 6, MASS. 


District Sales Offices: Hartford * New York «* Cleveland «+ Chicago © Detroit 
In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5 


Printed in U.S. A. 


tine Livision’s ee 


NORTON COMPANY 


MAIN OFFICES AND WORKS + WORCESTER. MASS 


ABRASIVES AND GRINDING WHEELS + GRINDING AND LAPPING MACHINES ° REFRACTORIES AND LABORATORY WARE 
BORON CARBIDE GRAIN AND MOLDED PRODUCTS »+ PULPSTONES + NON-SLIP FLOORS * LABELING MACHINES 


WORCESTER 6, MASSACHUSETTS 


June 1, 1953 


To Our Customers 
and Other Friends: 


We are now operating our new Grinding Machine plant at Worcester, Mass. 


It is a new seven-acre plant of Norton Company that has grow up making 
better products to make other products better. We believe it is the most 
modern plant of its kind in the world. It will help us serve our many cus- 
tomers better. 


However, in a larger sense we see this as much more than the mere open- 
ing of an additional plant. It symbolizes the Norton attitude toward American 
industry of the future. As the demand for greater precision and finer finish 
in products increases, the part grinding and lapping plays becomes more impor- 
tant. We think that we are actually anticipating industry's needs in this new 
plant — not merely keeping in step with progress. 


We often speak about Norton Grinding Machines and Wheels giving your men 
in the shop the "Touch of Gold". This means that every time a Norton wheel on 
a Norton machine grinds a product in process it adds to its value and useful- 
ness. You add to your profit margin without having to add to price. It is part 
of the American way of making goods better, faster, at lower cost. That is what 
this new plant is for. 


This new plant will enable us to turn out better grinding machines in short- 
er time. We have greatly regretted that some customers have had to wait for 
certain types of machines, but we think that their patience will be rewarded by 
the finest machines we have ever produced in our half century of business, De- 
liveries are improving as the expanded facilities came into full use and we 
should now be able to meet all of your requirements. 


Please accept this as a personal invitation to visit us at Norton Compeny 
any time you are in New England. We feel sure you will find it interesting, 
inspiring and rewarding. 


Sincerely yours, 
NORTON COMPANY 


President 
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Is high capacity in small space your problem? 


here’s how makers of outboard motors 
solve it with NEEDLE BEARINGS 


Leading manufacturers of outboard motors spec- 
ify Torrington Needle Bearings because of their 
high radial load capacity, their compactness and 
light weight. 
ce They have been performance-proved in thou- 
’ sands of motors operating under all kinds of con- 
ditions. 

Needle Bearings in connecting rods and on 
crankshaft mains, drive and propeller shafts of 
outboard motors increase operating efficiency and 

permit sustained high speeds when required. 
Needle Bearings have become “standard equip- 
ment” throughout industry since their introduc- 
tion nearly twenty years ago, wherever high 


capacity, compactness, ease of application, long 
service life and low cost are important. 

Perhaps Torrington Needle Bearings are the 
solution to your anti-friction problems. We'll be 
glad to help you find out. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


Needle Spherical Roller Tapered Roller @ Straight Roller Ball Needle Rollers 


Trade-marks of leading makers of outboard motors i. use Torrington Needle Bearings. 


Manin Scott Atwa Atwater a Craft 
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Machine tools don’t come much bigger— 
or better—than SCHIESS builds them, and 
has been building them for over 80 years 
to meet the precision requirements of 
the world’s largest metalworking plants. 


Now American Industry can also obtain these 
world-famous heavy producers with assur- 
ance that the same stand-by factory-trained 
engineering assistance will be permanently 
available here just as if the Schiess plant was 


located in the U.S.A. Spare parts will also be 
stocked here. 

The newest Schiess machines—many already 
in operation in major American plants—are 
briefly described on these four pages. But 
you'll want the whole story on the particular 
equipment that’s just right for your job. So 
talk it over with an American Schiess Corpora- 
tion engineer. 


WORLD'S LARGEST BORING MILL BUILT BY 
SCHIESS —This mammoth Double Column 
Vertical Boring Mill has an 84 ft. turning 
diameter, weighs 1800 tons. 
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D> See the machines at 
Canadian International Trade Fair, Toronto 
Booths 4441-4449 and 4542-4550 Bidg. E4 


By combining basic Schiess June 1-12 


elements, extra heavy machines 
that would normally be considered 
special tools, can be built to your 
work diameter and load 
requirements. 


The equipment shown here is 
typical of unusually large boring 
mills of latest Schiess design 
which, like the smaller models, 
incorporate new operating features 
listed below. 


Model 3K Vertical Boring Mill 
with 15 ft. turning diameter 


MORE 
SCHIESS 
TOOLS 


] 


any diameter m 10 ft. to 84 . with 22 ft. turning diameter 


Fingertip Speed Control 


' Counterbalanced cross rail and side 
head 


Octagon rams which can be swiveled, 
completely enclosed 


Pendant Control 
Automatic Lubrication 


Vertical Boring Mills of this type 

( can be equipped with inner and 
outer tables—and with 1 or 2 
operator control panels. 


Engineering Division Sole Distributor 


CORPORATION 205 East 42nd St., New York 17 « 4220 Prospect Ave., Cleveland 3 
38th Street and AVRR, Pittsburgh, Pennsylvania 19450 James Couzens Highway, Detroit 35 © 1939 Senta Fe Ave., Los Angeles 
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Hydraulic pre-selection of speeds set by 
handwheel and read on illuminated dial. 
16 spindle speeds—ratio 1:50—up to 310 rpm for 
carbide machining on Model KE 100. Table 
runs on tapered roller bearings. 


Fingertip control for direction of feed and 
rapid traverse with spring-loaded mono-levers 
for normal direction plus angular compound 
feeds. Mono-levers move in same direction as 
desired feed or traverse movement, simplify 
correct setting by operator. Specially designed 
electro-magnetic disc clutches disengage feed 
instantly with no over-riding or coasting. 


Counterbalanced cross rail and side head. 
Single lever unlocks, raises or lowers, and locks 
cross rail simultaneously by electro-mechanical 
controls. No bolts or nuts to loosen or tighten by hand. 


All-vertical gear drive with main motor 
mounted on back of machine, directly connected 
to gear box. Changes in direction of drive 
transmitted to table without bevel gears, 
eliminating vibration and backlash. 


Copying attachment with electric tracer for use 
either on cross rail or side head. 


Model KE Single Vee 
cal Turret Lathes with 40”, 50” 
and 65” turning diameters for 
high-speed carbide machining. 


Model KZ Double Column Vertical 


Boring Mills with 65”, 80”, 98” 
and 118” turning diameters. 


All operating features of KE Series Vertical 
Turret Lathes are combined in the 
SCHIESS KZ DOUBLE COLUMN 
VERTICAL BORING MILLS, PLUS— 


Heads equipped with steel octagon rams can be 
swiveled—-have automatic feed in vertical, 
horizontal and angular direction and are 
independent of one another as to amounts and 
direction of feed. Table operated by three-button 
pendant control. 


Schiess factory engineers are now permanently lo- 
cated at American Schiess Corporation’s Pittsburgh 
Service Center to install and service Schiess equip- 
ment, train operators and consult with your engineers 


on special-purpose equipment. 
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These completely redesigned Schiess Model BF 
horizontal boring mills go beyond what is normally 
considered standard sizes. They have two individual 
drives—a gear drive for roughing and a belt drive for 
finishing. The belt drive is particularly suited to 
high-speed machining with carbide tools. 

The boring spindle is driven over reduction gears 


through a variable speed DC set, providing speeds of 
from 2.7 to 325 rpm, and on larger models from 1.7 to 265 


rpm with the gear drive. With belt drive, speeds of 
30 to 750 rpm and 60 to 650 rpm are achieved. 
Rams are independently controlled. 

Main motors are 40, 50 and 60 h.p. 


Model BF—Horizontal Boring — 


& Milling Machines = 


Standard sizes beiiin where other 


An entirely new development... 
SCHIESS HORIZONTAL 
MILLING & BORING MACHINE 


Here is a radically new departure in machine tools— 
the Schiess Model FB horizontal milling and boring 
machine. Rugged and precise, the Model FB is 
primarily designed for heavy milling cuts and for 


certain types of facing work. These limited specifications 


tell only part of the story of this unique machine: 


Specifications FB 28/16 FB 32/19 FB 36/22.5 
Diameter of Milling Spindle...... 14%” 
Diameter of Boring Spindle....... 8%" 
Diameter of Milling Spindle Sleeve 18%’ 21%” 24" 
Maximum diameter bored........ 
Maximum diameter faced........ 55” 862" 102” 
60 h.p. 60 h.p. 85 h.p. 
Gear Drive for roughing, Belt Drive for finishing 


> Model FB Horizontal 
Milling & Boring 
Machines 


An American Schiess engineer will show you how you can 
adapt this new type heavy producer to your special needs. 


Engineering Division 
AMERICAN 


CORPORATION 
38th Street and AVRR, Pittsburgh, Pennsylvania 


Sole Distributor 


URT ORBAN 


COMPANY INC 


205 East 42nd St., New York 17 « 4220 Prospect Ave., Cleveland 3 
19450 James Couzens Highway, Detroit 35 © 1939 Santa Fe Ave., Los Angeles 
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same 
LAPOINTE feature that been for successful 
tool 


i 
offers 
if 
: 
TOMOTIVE ba Ts 
TER BROACHING O > . 


LAPOINTE 30/180” SRHE, 
broaching Turbine Wheel J57. 


The electro-mechanical drive accounts for the 
remarkable versatility and flexibility 

of this newly developed single 

ram horizontal breaching machine. 

Note thet the cutters ere of eye level, 


new ELECTRO-MECHANICAL DRIVE 
horizontal BROACHING MACHINE 


for SURFACE BROACHING at speeds up 10 300 fpm ! 


Now, for the first time, there is practically unlimited opportunity to make tests to determine 
the best broaching speed for any particular metal! Once the proper speed is found, this new 
LAPOINTE Broaching Machine will give 


® substantially increased production 
® better finish and 


® greater accuracy through freer cutting action. 


Carbide-tooth broaches and HSS broaches both perform exceptionally well on this machine, 
which is fully described in a new bulletin available on request. Ask for Bulletin SRHE-1. 


Another striking example of Lapointe engineering leadership, with everything designed and 
built at one source... no divided responsibility! 


Industry looks to Lapointe for the latest developments in broaching machines, tools, and fixtures. 


™ HUDSON, MASSACHUSETTS » U. A. 


“THE WoRLO’s OLDEST AND LARGEST MANUFACTURERS OF SROACHING MACHINES ANO BRO: 
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FASTERMATICS 
Produce Faster—— 
Pay Off Faster 


lt may seem incredible, in this day and 
age, for any major machine tool to “buy” itself 
in nine short weeks of operation. But that’s ex- 
actly what the Fastermatic Automatic Turret Lathe 
did on this job of machining clutch plate hubs. 


Former time, on hand-operated turret lathes, 
was 15 minutes per piece. The Fastermatic, with 
automatic control of all machine functions, re- 
duced the time to only 3 minutes, floor to floor. 


In this tooling setup, only 3 turret faces are needed to turn each part. 
With duplicate tooling on the remaining 3 faces of the hexagon 
turret, 2 parts are machined with each complete turret cycle. The 
operator merely loads and unloads the work. 


TURRET LATHES + AUTOMATIC 


Earnings piled up so fast over former production 
costs that the Fastermatic paid for itself in just 
9 weeks—or 893 hours of operation. 


Do you have work that permits a number of 
cuts in onechucking? Investigate the Fastermatics. 
You may have a big opportunity to increase pro- 
duction, cut costs and save man power. 


THE GISHOLT ROUND TABLE represents the 
collective experience of specialists in the ma- 
chining, surface-finishing and balancing of 
round and partly round parts. Your por, Bad 
are welcomed here. 


PANY 


Madison 10, Wisconsin 


~ * 
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SPECIAL MACHINES 
LATHES + SUPERFINISHERS BALANCERS SPECIAL MACH 
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Construction of Grand Coulee Dam Wide World Photo 


The influence of an engineering project such as the Grand Coulee Dam 
reaches far into many diversified industries. Located on the upper 
Columbia River in the state of Washington, this Dam covers 35 acres 


The of land with its 25,000,000 tons of solid reinforced concrete. Such 
- developments as this provide flood control, irrigation of previous waste 
Invisible lands, generation of power, increased employment and many other 
benefits that are plus factors in our American economy. 
Background Construction of these huge projects requires many varied types of 
i equipment as well as the numerous internal electrical, hydraulic 
aé and mechanical components, for which machine tools are 
the key manufacturing units. 
Industrial * The Bullard Company, builders of Modern Machine Tools, have 
consistently engineered and developed key manufacturing units for our 
Progress American industries. 
‘ p For small run jobs or mass production, Bullard Machine Tools will 


add a plus factor to your production economy. 


* For greater manufacturing economy REFER to next page. 


THE BULLARD COMPANY 


BRIDGEPORT 2, CONNECTICUT 
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The Bullard improved design 4-Way Bed 4 inch and 5 inch spindle Horizontal >| ® 
Boring, Milling and Drilling Machines with a choice of Bed length, Post height 
and Table sizes assures economy and maintained precision for quality production. 


Manufacturing costs of all products are directly re- 
lated to the manufacturing methods used by the 
producer. Therefore, in today’s competitive markets, 
modern machine tools are highly essential in obtain- 
ing the necessary production efficiency. 


Bullard Machine Tools have always, and more than 

ever today, rate high in the assurance of manufactur- . : 
ing quality and economy. 

Investment logic for improved manufacturing effi- 

ciency dictates the first consideration of American F 

built machine tools. 


The initial investment cost of Bullard machines with 
their low cost productive ability, outweigh the lower 
first cost of other similar machines. 


Time saved is money earned. Write now for information on Bullard Horizontal Boring Machines. 


THE BULLARD COMPANY 5RIDGEPORT 2, CONNECTICUT 
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How 


SHELL MOLDING 


Pays off ! 


The shell molding process offers notable economies to the pro- 
ducer and user of ferrous and non-ferrous castings on short as 


well as long runs. 


LONG RUN PRODUCTION. Shell molds yield castings almost pattern- 
smooth, with tolerances as close as .003 to .005 inches per inch. This 
feature greatly reduces finishing costs. Moreover, there is a high per- 


centage of sound, uniform castings, with fewer rejects. 


SHORT RUN PRODUCTION OF COMPLEX SHAPES. Such castings 
normally require finishing entirely by hand—at prohibitive cost. Shell 
molds are made of a resin-sand mixture that is perfectly suited to form- 
ing on intricate pattern plates. Shell molds can be stored without de- 
terioration for intermittent production scheduling. They retain their 


shape until used. 


SELECTION OF PROPER RESINS. Baxexire Phenolic Resins are 
used to bond the fine-grained sands from which the thin, lightweight 
shell molds are made, Bakelite Company has developed several resins 
for this process, of which two meet most requirements. One provides 
resistance to distortion during the initial heat of pouring. The other 
provides accurate reproduction of intricately-detailed patterns, even 
those requiring deep draws. 

ENGINEERING GUIDANCE. Selection and use of the correct bonding 
resin is important to successful shell molding. It is a step for which 
your foundry department or supplier may need expert guidance. 

Bakelite Company engineers, located in principal cities, are ready to 

help. Write Dept. PK-19 


BAKELITE 


TRAOE-MARK 


PHENOLIC RESINS 
FOR SHELL MOLDING 
/B\ 
\ OO Jmane 
BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 


UCC) 
30 East 42nd Street, New York 17, N. Y. 
In Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 
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CONVEYERIZED PIECE PART HANDLING 


Blanked and punched side bars, to- 
gether with scrap, drop through the 
press bed ontoa divided conveyer and 
carried to separate tubs as shown 

elow. 


COMPLETE OIL LUBRICATION 
—INCLUDING GIBS 


Automatic gi] lubrication of gibs per- 
mits extremely close alignment of slide 
and more accurate guiding of dies— 
decreasing die wear. Clean 

iltered oil continuously supplied to all Py 
wear surfaces is only one of Danly’s 
outstanding ‘‘preventive mainte- 
nance" features. 


: 
: 
: 
| 
‘ 
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AUTOMATIC FEEDING 


In this setup, alloy steel side bars %.” 
thick are blanked and punched in a mul- 
tiple stage die ata high rate of speed. Dies 
like these last 200% longer in Danly 
Presses. 


PRESSES 
JEFFREY MANUFACTURING COMPANY REPORTS: 
507, faster production 


e greatly decreased maintenance 


The 200 ton Danly Autofeed Press shown here has 


Dies are lasting longer, too. In one case a 3-stage 


been in continuous daily operation at the Jeffrey 
Manufacturing Company, Columbus, Ohio, for 
well over a year — without maintenance of any 
kind other than routine oil change. Steady per- 
formance like this and the faster stroking per- 
3 mitted by Danly’s rigid, precise construction have 
raised average production of steel conveyor chain 
side bars from 3,000 per hour to 4,500 per hour. 


die required grinding every 10,000 pieces — now, 
in the Danly Autofeed Press, the same die turns 
out 30,000 pieces between grinds. 


A story like this is typical of Danly Press per- 
formance in leading stamping plants throughout 
the country — and proof that Danly Presses reduce 


stamping costs! 


| MECHANICAL PRESSE 3000 TONS 
HYDRAULIC METALWORKING EQUIPMEN 


SENO YOUR COPY TODAY / 


. . . see how you can put 
Danly Presses to work in 
your plant to increase 

production and cut costs. 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 


Tt cotta Coad to rum) av DANLY PRESS! 


Single Action Underdrive 
Straight Side Si Do 


Gap Frame 
‘Action 


- 
4 
+ 
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. 
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This Kingsbury accomplishes 34 
operations from two directions. It 
mills, driils, bores, c’sinks, reams 
and taps. Used by a leading auto- 
motive manufacturer for a cast iron 
oil pump body, it produces 200 parts 
per hour gross; has a central column 
with an 84-inch base and a 60-inch 
index table with 14 stations. Of 
the 13 units, two are vertical (V) 
and 11 are horizontal (H). Eight 
of these units have multiple spindles. 
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Pump Body through a KINGSBURY 


Thirty-four operations are accom- 
plished by one man on this one ma- 
chine. Follow through and see: 

Unit J-V (Station 1 vertical) 
rough mills the base of the large 
flange. This milling operation em- 
ploys our heaviest milling unit: 
about as large as we care to handle. 


Unit 2-H with six-spindle head 
drills six .159 holes .74 deep. 


Unit 3-V finish mills the face. 


Unit 4-H countersinks three of 
the .159 holes and drills a .453 hole. 

Unit 5-H countersinks the re- 
maining three .159 holes and drills a 
.438 hole. 

Unit 6-H drills a .406 hole and 
two .297 holes. 

At Unit 7-H another .406 hole is 
drilled and the .297 holes, are .312 
reamed. 


bed 2 
production, lower 
|| 
| 
SS 
THiS Gast iron Ul 
a 3V 2H : 4H 6H 
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Combined operations on a Kingsbury 
bring you distinct advantages. 


You benefit from the combined opera- 
tions of a Kingsbury special purpose pro- 
duction machine. Output per man hour 
is increased. The part is not moved after 
once being chucked. It travels through a 
work cycle where units of from % to 5 hp 
each drill, ream, c’bore, mill, tap, thread, 
etc., accurately and automatically. 

These combined operations cut produc- 
tion costs. Only one operator is required. 
He loads and unloads the machine. Han- 
dling of each part is reduced to this one 
chucking operation. There is almost no 
scrap loss — each part is machined uniformly 
to specifications. Less floor space is re- 
quired than for separate machines. 

If you are interested in further informa- 
tion on these special purpose machines, we'd 
be pleased to hear from you. 


Kingsbury Machine Tool Corp., 
101 Laurel St., Keene, N. H. 


KINGSBURY 


AUTOMATIC DRILLING 
AND TAPPING MACHINES 


for Low-Cost High Production 


Steel Plate 
540 parts per hour gross 
1 6/10¢ per part 


This part measures only 1.69 OD, 
and contains 12 holes. Most of 
these are partial holes. The ma- 
chine has two Vertical Units and 
nine Horizontal Units operating 
20 spindles in all. Close center 
distances prevent the use of more 
than two spindles at any one unit. 
Rigid tolerances must be held. 


Units 8-H, 9-H, 10-H, 11-H 
Here we work on the thru-holes and 
large bores with combination tools; 
really the most interesting oper- 
ations. Drawings 8-H and 11-H illus- 
trate these operations. A 1.680 hole 
is rough bored at both Unit 8-H and 
9-H, each with a flat bottom and 
.750 c’bore. These two 1.680 holes 
then receive a semi-finished bore with 
flat bottom at Units 10-H and 11-H. 


Unit 12-H. The .484 holes bored 
at 4-H and 5-H receive a semi- 
finished ream. 

Unit 13-H with six 10-32 NF taps 
performs the tapping operation in 
the six holes drilled by Unit 2-H. 

Operator stands at the 14th sta- 
tion when he loads and unloads the 
machine. An air cylinder clamps 
and unclamps the work fixtures. 


Brass Padlock Body 1.c per part 
6 Operations from 2 direction 


Brass Padlock Body 
460 parts per hour gross 
1 1/10¢ per part 


This is a comparatively simple 
machine with six operations, four 
horizontal, two vertical. It drills, 
c'bores, reams and taps — all 
automatically. The machine is 
compact with 60” diameter base, 
12” diameter index table, six 
fixtures and six drilling units. 
Bushings guide drills and reamers. 


Each Unit Cost onthe drawi 
includes the cost of the man and of 
machine — no power or overhead. We 
assumed: 


Unit cost of man equal to: 


average U.S. hourly wage 
hourly gross x 80% efficiency 


Unit cost of machine to be: 


of tooled machine 
output in a 
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as it produces 200 parts per hour gross at 95C each | 
7H 8H 11H 12H 


these 
precision-punch 


HOME HEATING UNITS fla ts | ll FOOD PREPARATION and 
Timken Silent Automatic Div. SERVING EQUIPMENT 


small lots 
with 

low cost 

tooling 


METAL SPECIALTIES | PHOTO PROCESSING 
F. ee & Sons, Inc. EQUIPMENT 


entown, Pa, °URRET Minneapolis, Minn. 
PUNCH 


VENDING MACHINES COMMERCIAL 


The Vendo Company REFRIGERATORS 
Kansas City, Mo. C. V. Hill & Company, Inc. 
Trenton, N. J. 


you can do the same+ ask FOR A TIME STUDY 


MACHINE COMPANY 


4205 Wissahickon Avenue, Philadelphia 32, Pa. 
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You're always in line for satisfaction 
with PHILADELPHIA GEARS 


For over 60 years Philadelphia has supplied gears of all 
types, sizes and materials to all lines of industry. Our 
modern shop is equipped to produce gears to the most 
exacting specifications while our engineers are willing 
and able to help you with any special gear problem. 
For complete satisfaction on every gear order—order 
Phillie Gear. 


Spur Splines 
Helical Coniflex Bevel 


Spur Internal 
Helical Internal Spiral Bevel 
Zerol 


Rack 
Herringbone Hypoid 
Worm Intermittent 


Non-Metallic Sprockets 


NC. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK * PITTSBURGH + CHICAGO * HOUSTON + LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 


LimiTorque Valve Controls 
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KRW PRESS PRODUCES 
200-250 PIECES PER 

YEARS! 


AND IT’S STILL GOING STRONG! 


“ 


The headline tells the story! What more can ° P 
we say? This KRW 150-ton Hydraulic Press is a 
mighty valuable piece of equipment at Liberty 
Steel Chest Corp., Rochester, N.Y. It’s a motor- * ‘ 
driven, 2-cylinder Press used for forming and 
deep-drawing work on tool and tackle boxes 
and roaster parts. Here is one more example of 
the rugged service and versatility you get in KRW 
Hydraulic Presses. 


Let KRW help you with your pressing problems. 
Our engineers can show you how to save time 
and money in your shop with a KRW Hydraulic. 
We have a complete line of one, two and three 
cylinder models; 25-150 Ton capacities; hand, air 
or motor driven. KRW Presses are all self-contained 
above ground and give you maximum tonnage at 
any part of the stroke. 


@ Write for free illustrated brochures with 
detailed specifications and prices. Dep’t. 15. 


215 MAIN ST., BUFFALO 3, N.Y. 
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: Designers and Builders of the Right Hydraulic Press to Solve Your Metal-working Problems! 


This new C Series Cylinder Type 
Lockset is made by Lockwood Hard- 
ware Mfg. Co., Fitchburg, Mass., 
Division of Independent Lock Com 
pany. Anaconda Metals in a variety 
of alloys were especially adapted 
to its ‘solid brass’’ construction. 


ANACONDA 


COPPER: BRASS-BRONZE 
Made by The American Brass Company 


We’re talking about Lockwood's new C Series Cylindrical Type Locksets 
recently introduced to the trade. An entire new plant was built for their 
production. 

Here, for the first time in Lockwood's history, ease-of-installation, rugged- 
ness, smooth operation, outstanding design and long life were engineered 
into a lockset in one fell swoop, aimed specifically at the low-price field. 

Time-tested brass is used in every wear-and-weather-vulnerable spot: 
turnbutton, knobs, knob shanks and inserts, roses, latchplate, auxiliary lock- 
ing plunger — right down to the pins, springs, tumblers and extruded shell of 
the cylinder lock. 

It took a bit of doing to determine the right Anaconda Copper Alloy, in 
just the right temper, gage and grain size for each of the several different 
functions and fabricating operations involved. But then, that’s been the 
business of The American Brass Company for a long time. Maybe we can 
be of service to you? Address: The American Brass Company, General 
Offices, Waterbury 20, Connecticut. In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 8309 
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HERE ARE TWO PIC- 
TURES OF THE SAME 
THING . . . above a sec- 
tion of Tobin Bronze* 
Rod. At right a micro- 
graph at 75 diameters of 
a polished and etched 
specimen cut from the 
rod. *Reg. U. 8. Pat. Off. 


may the second 100 years 


To Bausch & Lomb Optical Co., which this year is celebrating its 100th 
anniversary of manufacturing fine optical instruments, America owes a debt 
of thanks. Through its development of scientific equipment, this pioneer 
optical firm has helped American science and industry to apply modern pre- 
cision methods to research and production. 

One example of fine Bausch & Lomb industrial optical equipment is the 
B&L Research Metallograph. With this precision instrument a skilled labora- 
tory technician may examine and photograph metal structure at high mag- 
nification. To build it Bausch & Lomb uses 61 parts made of seven Anaconda 
Copper Alloys. Eight parts are formed from tube, 16 from strip and 37 from 
rod. Of what advantage are these alloys? They provide accurate, smooth 
surfaces on delicate working parts. They lead to production economies 
through higher machining speeds and longer tool life. 

With such a variety of wrought forms available, there’s little wonder that 
so many instrument makers depend on copper alloys .. . from the mills of 
The Americn Brass Company. General Offices, Waterbury 20, Connecticut. 
In Canada: Anaconda American Brass Ltd., New Toronto, Ontario. 5389 


ANACONDA 


COPPER « BRASS - BRONZE made by The American Brass Company 


be as productive as the first! 
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GET a0 B-PAGE FOLDER 


See where and how we mass-manufacture Small Gearing 

to uniformly fine tolerances. This attractively printed pid 
= 11" 6-page folder is punched for ring-binder use. You'll 
want to keep it handy for frequent reference. It contains 23 
pictures of Small Gears, plant views, as well as Diametral 
and Circular item — Ask for your copy on company 


ef 


When You Buy Small Gears! 


Play safe! Pass the buck! Ask ws to stick our 
necks out for the Fractional Horsepower Gearing 
you need. Lots of careful buyers do this. They call 
in our competent engineers early in the drawing 
board stage. That’s the time to establish. .1. 
Design, 2. Material, 3. Manufacturing tolerances 
and economies, 4. Costs that fit your budget, 5. 
Deliveries to meet your production schedules. 


Here at Small Gearing Headquarters you get all 
the advantages developed through 35 years of 
specialization .. years of perfecting men, methods, 
machines and inspection to highest standards of 
accuracy. So, whenever Small Gearing is involved, 
it’s just good business to “put it up to G.S.”. You'll 
get the kind of friendly, helpful service you've 
always wanted. 


FRACTIONAL Ho 
IP 


2635 WEST MEDILL AVENUE 


SPURS © SPIRALS * HELICALS © BEVELS * INTERNALS 
WORM GEARING © RACKS © THREAD GRINDING 
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You'll save time and 
by using 


money 


UNBRAKO 


SOCKET HEAD 
CAP SCREWS 


Time—because your local UNsrako distributor 
carries a complete stock of these close tolerance 
fasteners, and deliveries are prompt. Money— 
because it is possible in many cases to drill and tap 
fewer holes, use fewer screws, when you fasten 
assemblies with UNBRAKOs. Ask your local UNBRAKO 
distributor for a copy of UNBRaAko Standards or 
write SPS, Jenkintown 19, Pa. 


e Knurled head for sure finger 
grip and fast assembly 


e Accurate hex socket for posi- 
tive nonslip internal wrenching 


e Heat treated alloy steel, con- 


trolled fillet and continuous 
grain flow for strength 


Ang formed threads—Class 
t 


e Standard sizes—#4 to 1” 


SELF-LOCKING 
SOCKET SET 
SCREWS 


¢ Knurled cup point, for posi- 
tive self-locking, won’t work 
loose 


e Accurate hex socket for non- 
slip internal wrenching 


formed threads—Class 
fit 


e Heat treated alloy steel 
for strength 


e Standard sizes—#4 to 1”’ 


FLAT HEAD 
SOCKET CAP 
SCREWS 


e Designed for flush head 
assembly of thin section 
materials 

e Heat treated alloy steel for 
strength 

e Uniform 82° angle under head 
for maximum contact 


e Accurate hex socket for posi- 
tive, nonslipinternal wrenching 


e Fully formed threads—Class 
3 fit 


e Standard sizes—#4 to 34” 


DRYSEAL- THREAD 
PRESSURE PLUGS 


e Fully formed threads for posi- 
tive sealing without compound 

e Heat treated alloy steel for 
strength 

e Continuous grain structure for 
stronger threads 


¢ Controlled chamfer for faster 
starting of threads 

e Accurate hex socket for non- 
slip internal wrenching 

e Standard sizes—!_"’ to 114” 
National Pipe Thread Fuel 


BUTTON HEAD 
SOCKET SCREWS 


e Designed for applications 
where countersinking is not 
practicable 

e Heat treated alloy steel for 
strength 

e Low head height for stream- 
lining designs 


e Accurate hex socket for non- 
slip drive and freedom from 
marred or mutilated heads 

e Fully formed threads—Class 
3 fit 

e Standard sizes—#8 through 
inclusive 


SHOULDER SCREWS 
OR STRIPPER BOLTS 


e Heat treated alloy steel for 
strength 

e Knurled head for sure finger 
grip and fast assembly 

e Accurate hex socket for posi- 
tive internal wrenching 

e Shoulders held to unusually 
fine tolerances for close fit 


e Threads and head concentric 
with the body for uniformly 
accurate assembly 

e Finished threads close to the 
shoulder for holding power 

formed threads—Class 

fit 


e Standard sizes—'4’”’ to 34” 


PRECISION GROUND 
DOWEL PINS 


e Formed ends, with continuous 
grain flow, won't chip 

e Surface hardness, Rockwell 
“C” Scale: 60-62 

e Surface finish: 6 microinch 
maximum 

e Core hardness, Rockwell ““C”’ 
Scale: 50-54 


e Average single shear strength: 
50,000 psi 
e Diameter tolerance : +0.0001’’ 


e 2 standards—blue label pins 
.0002’’oversize tomeetnominal 
ress fit requirements; red 
abel pins .001’’ oversize for 
use as repair pins 


bed 
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Our New UNBRAKO Socket Screw Calculator—-YOURS FOR THE ASKING 


This handy pocket-sized slide-rule type socket screw calculator gives 
diameters, lengths, socket dimensions, threads and drill sizes— 
in fact, everything you want to know when using UNBRAKO socket 
screw products. And it’s free. 


Ask your UNBRAKO distributor, or write to SPS, Jenkintown 19, Pa. 


Standard UNBRAKOs sold by leading 


UJ 0 industrial distributors everywhere. 

® SOCKET SCREW DIVISION 

Che “Gear: FOR THE FUTURE 
JENKINTOWN PENNSYLVANIA 


Self-Locking Set Screws - Flat Head Cap Screws - Shoulder Screws + Knurled Head Cap Screws + Dowel Pins - Button Head Socket Screws 
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* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 
forming and 


If your requirements in slit-to-width strip are difficult 
to anticipate weeks or months in advance; if deliv- 
eries are slow and uncertain; if sources of slit strip 
supply are limited—a Yoder slitter may be the perfect 
answer to all these handicaps. 


Aside from the great CONVENIENCE of being able 
to supply, on a few hours notice, your own needs in 
slit-to-width strip, from a relative small stock of 
standard-width coils, the economies effected are sur- 
prisingly great: First, by a substantial reduction in 
the price per ton; secondly, by elimination of idle 


Lowers Cost 


time while waiting for deliveries of slit strip. 


Your tonnage requirements, therefore, need be no 
more than 100 tons per month (for narrow strands, 
much less) in order to make the slitter an exceed- 
ingly profitable investment. 


Yoder slitters and accessories are made in all sizes 
and types, for sheets as well as coils, small and large; 
narrow as well as wide strands; all gauges. 


The Yoder Slitter Book is a practical treatise on the 
economics and mechanics of slitter operation. 
Send for it. 


THE YODER COMPANY « 5504 waiworth Avenue, Cleveland 2, Ohio 


PIPE and TUBE: MILLS-cold 
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YOU CAN 
CHECK IT 
FASTER 


with Precision Made 
Jones & Lamson 


With these charts many Difficult Inspection 
Operations Become Routine Jobs. 


ft 
| They are Invaluable Accessories that Add 
Comparator. 
i 


Top Quality Materials, Expertly Proc- 
essed, assure Uniform Density of Lines 
and provide Maximum Contrast Between 
Outline And Image. 


+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 


Made To Precision Standards Of Accu- 
racy established during more than 30 Years 
Of Specialized Optical Experience. 


Write to Dept. 710 for your copy 
of our Chart Catalog No. 471. 


OPTICAL COMPARATOR DIV. 
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: JONES & LAMSON MACHINE CO.,512 Clinton St., Dept. 710, Springfield, Vt., U.S.A. 


Machine Tool Craftsmen 
Since 1835 
| 
q 


YOUR SALES 
DEPARTMENT A 


PRICE CUT 


DO YOUR STAMPING PROGRESSIVELY ON 
HENRY & WRIGHT DIEING MACHINES 


Figure it out. If you could produce dozens of different jobs on one 


press .. . if you could combine separate operations into one progressive 
sequence . . . if you could improve accuracy, get higher speeds with longer 
die life . . . and yet grind less metal off the die to sharpen it... 


If you could get these cost-cutting, labor-saving, inspection-reducing benefits, you 

wouldn’t wonder whether you could afford a Henry & Wright Dieing Machine now. 

You'd decide, “How can I afford to be without it now?” Well, let's talk serious business, 
because those are just the benefits everyone gets with Henry & Wright Dieing Machines 
—and, brother, how the Sales Department will love that price cut you'll give them. 


HENRY & WRIGHT DIEING MACHINES ... A PROFIT WITH EVERY STROKE 


Only the best is good enovgh| HENRY & WRIGHT 


DIVISION OF EMHART MFG. CO. 


HARTFORD 1, CONNECTICUT 
NEW CATALOG Get up-to-the-minute facts on Dieing Machines — 


capacities range from 25 tons to 2500 tons. Write 
Henry & Wright, 461 Windsor St., Hartford, Conn. 
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Tooling Area 3\4-SIX 
~<@— Front Side Rear Side 


A very good reason why 
CONOMATICS handle a wider 
variety of machining opera- 

| tions per single chucking is 
their greater number of 
tooling positions. 


; WITH MORE TO SELL 
THERE’S MORE TO TELL 


Whether you’re selecting a new golf club, motor car, 
| or multiple spindle bar automatic, you want what 
| best fits into the “scheme of things.” 

| Before you can be sure that any product will meet 
your requirements you must have information. And 
you can judge only by that at hand or available. 
| Complete information lets you decide what’s im- 
portant to you. That’s as it should be. 

There’s always more information to be had about 
the product that has more to offer. It’s that way 
about CONOMATICS. And you can always have 
complete information. If you will write, wire, or 
phone, you can have it now. 


Automotive 
Transmission Shaft 
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Single spindle 1800 Series Frauenthal Grinder, specially engineered for grind- 


ing Diesel engine connecting rods . . . typical of numerous operations where the 
workpiece is large and cumbersome but hole to be ground is relatively small. 


Grinder 


T's the extreme precision to which Frauenthal Grinders 
work that surprises metalworking leaders who know the 
potentials of modern speed-and-precision machines. You 
will be surprised, too, at the savings in time and money you 
can make with these super-precision grinders! 
In both toolroom and production set-ups, simultaneous 
grinding of inside or outside and faces . . . or boring and 


turning ...can now be held to such close precision, of pare 
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allelism and concentricity that measurements of tolerance 
get down to fractions-of-ten-thousandths, best expressed in 
millionths of an inch! 


Manufacturers of precision parts for aircraft, jet and auto- 
motive engines, tanks, gunmounts, radar units, Diesel con- 
necting rods, plug valves, high precision bearings and other 
industrial and military parts and assemblies find Frauenthal 
Grinders profitable investments. You are sure of utmost pre- 
cision, unfailing interchangeability and speedy, dependable 
production with these ‘“‘millionths-of-an-inch” grinders. 
Series 1800 available in 4 standard sizes, with 30", 36", 42", 
or 48” tables and 60" maximum swing. Specially engineered 
features can be included to fit your requirements. 


write for bulletin 


Frauenthal Division 


THE KAYDON ENGINEERING CORP. 


MUSKEGON, MICHIGAN 
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SO YOU DON’T 


Here is a job where cylindrical Plug 
Gages are saving man hours. 

These plated brace “sweeps” will go 
from here to final assembly. 

Formerly final assembly involved a 
lot of selection and fitting. Now, thanks 


NEED GAGES? 


to this gaging operation, the final assem- 
blers know they'll fit. No more selection 
— no more fitting — yet faster assembly. 

Got a job that “Don’t need Gages”? 
Let us survey it for you without obliga- 
tion, it may save you money. 


GREENFIELD TAP AND DIE CORPORATION 


GREENFIELD, MASS. 
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UNIFORM THREADING DEPTH ASSURED! 


Here is a GEOMETRIC Collapsing Tap with Ground Thread Chasers and Trip plate that 
collapses chasers instantly for positive uniformity of thread depth. 


These all-purpose universal taps made in eleven sizes will handle practically any tapping 
Job 154,” to 81,” actual diameter — also taper and straight pipe threads. Can be used 
on most standard machines, both rotary and stationary, without additional parts. 


Fast and accurate adjustment by means of positive trip bar binding, ample chip space, 
and a full flow of coolant to the chasers are popular features among users. 


Write for full details. Specify Bulletin S 


Grecnticid top and Die Corpor 
SOMPANY DIVISION 
NEW HAVEN 25, CONNECTICUT 
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IT WROTE OFF ITS COST IN 10'/2 MONTHS! 


This report comes from a well-known machine tool manu- 
facturer (not us!). We can show you many similar ones 
from all kinds of plants. They all add up to one incontro- 
vertible fact— Monarch Air-Gage Tracer controlled, fully 
automatic turning, with its single running tool, delivers out- 
put at top efficiency. Why not? Look how many ways it 
saves! In turning time. In setup time. In tooling time and 
costs. In subsequent grinding. It’s true of short runs as well HERE’S HOW! 


as long ones. . .. And by the user’s own figures! This 
lathe was bought to turn 20 to 25 jobs. It 


. The Monarch Air-Gage Tracer is known everywhere for j P 
proved so versatile that, with the larger 
its superb accuracy of duplication. The swiveling type used Model M, it’s now turning 600. Time sav- 
here adds to this accuracy an amazing versatility. Apply it ings vary from job to job, but here’s a 
to our 20 x 72 Series 60 Lathe and add the Autocycle Control sample. One difficult work piece used to 


require 3% hours’ turning. It’s turned 
now —in lots of 24—in 10 min. per piece. 
Each /ot in only slightly more time than 
This manufacturer, after only brief experience with his it used to take for each piece/ 


Series 60, quickly added a 20 x 168 Model M Heavy Duty 
Lathe with similar equipment. Together, using round tem- 
plates, these machines are delivering automatic output of 
over 600 jobs! : 

The Air-Gage Tracer is right! Its performance is right! 
Why don’t you write—for complete information? Request 
Booklet #2606 and mention your specific requirements. .. . 

. The Monarch Machine Tool Company, Sidney, Ohio. 


as above, and you have the shop man’s dream come true— 
the ultimate in versatility plus fully automatic operation. 


© © © FOR A GOOD TURN FASTER © © © © © TURN TO MONARCH © © 
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surface broaching 
for difficult 


@ Many types of work can be surface 
broached on Footburt machines at remarkable 
savings over previous machining methods. High 
production is obtained with required accuracy 
and finish. Holding fixtures are designed for 
quick, convenient loading. Cutting tool mainte- . 
@ Duplex Surface mance costs are low. We will be glad to work 
Broaching Machine. — with you on the application of surface broaching. 


Made in 5, 10, 15, 
and 25 Ton Sizes. 


THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 
Detroit Office: General Motors Building 


e Single Slide Surface @ Continuous Type Broaching 
Broaching Machine. Machine. Made in 4 Sizes. 
Made in 5, 10, 15, and 

25 Ton Sizes. 


FOOTBURT 


UR FACE BROEACH IN G 
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Etched cross section of 
part — showing .080” 
hardened depth. 


with TOCCO* Induction Heating 


A cost reduction of 94% resulted when heat-treatment of this Corn Harvester part was 
changed from carburizing to TOCCO-hardening. Look at the unit cost breakdown: 


CARBURIZING 


Degresse. . 
Casborize. 
Ist quench... . 
2nd quench... . 
Shotblast; 
Internal Grind 

External Grind 


eliminated 
eliminated 


« $0.0020 
0.0200 
0.0150 
0.0150 
« « 0.0050 
0.0035 
0.0243 
0.0166 


$0.1014 


eliminated 
eliminated 
eliminated 
eliminated 


TOCCO-Hardening 


TOCCO, heat and quench $0.0060 


eliminated (self-draw ) 


“Savings of 9% cents per piece— 
$4770.00 on each 50,000 piece batch, 
plus an hourly production increase 
from 120 to 300 pieces per hour, 
plus improved quality of the product 
by virtue of the deeper case and 
stronger core.” 


Have you investigated TOCCO's 
cost-savings possibilities for your 
hardening, brazing, melting or forg- 
ing operations? Why not write us to- 
day or send blueprints of your parts 
—no obligation, of course. 


$0.0060 


THE OHIO 


CRANKSHAFT COMPANY 


————————-Mail Coupon Today-———————-— 


| 
jNew FREE tue onto cranxsHartco. | 
BULLETIN Dept. M-6, Cleveland 1, Ohio 
Please send copy of “A TOCCO Plant | 
Survey—Your Profit Possibility for | 


1953”. 


Name 


Address. 


State 


City Zone 


| 
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_This 5” diam. forged torque converter shaft requires high precision 


Counterboring outside face of flange on 12” Acme-Gridley Chuck-Matic 


27 
It took 24 seconds the pied way 


counterbored sections on the outside and inside flange faces. 


Previously these operations were done on machines using high 
speed cutting tools. Two men working at two machines without 
automatic control of the time cycle performed the operations cited 
in average time of about 120 seconds each. This method presented 
quite a problem in folerances, time and cost. Then along came the— 


ACME-GRIDLEY powerful 12" 


Two of these “Chuck-Matics are now placed side by side, one for 
counterborins, the outside of the flange, the other for the inside. Both 
employ carbide tipped tools—for cuts as fast as tools can take it; 
both operate at the definitely controlled cycle time of 29 seconds, 
and one man runs both machines. These facts account for the 4 times 
faster output. 


If you have a chucking problem of tolerances, time, man hours 
and costs, ask our engineers to show yours how the Chuck-Matic 
can help solve it—Bulletin SC-46. 


REMEMBER: Industry can’t do TODAY'S job... with YesteRDAY'S tools—and be in business TOMORROW. 


The NATIONAL 
ACME COMPANY 


170 EAST 131st STREET CLEVELAND 8, OHIO 


Hydraulic Thread Rolling ‘Machines—Automatic Threading 
mii Motor Starter and Control Station 
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like the Pratt & Whitney 4E “Electrolimit’’ Jig Borer 


You'll be making the “First Choice for Accuracy” when you call in 
Pratt & Whitney. The P&W Representative is a trained specialist in ° ®. 
machine tools . . . machine tools that will bring tool room standards 
of accuracy to your production line. Don’t settle for less when straight- 
line, factory-direct skill and knowledge are yours for the asking. 


there’s the best for every job in the complete P &W Line 


Talk to the man who talks your language . . . the Pratt & Whitney 
factory-trained cutting tool specialist. In direct contact with the 
factory and the rest of the P&W family of specialists, he places a 
wealth of knowledge at your disposal. From start to finish, you're wuy 
@head of the game when you call in Pratt & Whitney. 


Pratt & Whitney Branch Offices maintain comprehensive 
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ith Automatics PLUS Tooling 


like the Potter & Johnston Automatic Turret Lathe 


When profitable production calls for a high output of precision parts, a és, 
you can help yourself to greater speed, accuracy and economy Veta NEW YORK 
with a call to your Pratt & Whitney-P & J Representative. Thoroughly CHICAGO® PHILADELPHIA 
experienced in practical manufacturing problems . . . and working \ vrerssuaon 
closely and constantly with our factory engineers, he'll make sure that ik SAN FRANCISCO CINCINNATI & 
you get the P&J Machines plus P&J Tooling best for your specific needs. 60. tows & 


LOS ANGELES 


~) 


BIRMINGHAM & 
DALLAS & 


HOUSTON 


Whitney Branch Office and Warehouse con- 
veniently located near you. His expert advice 
is os Hear os your telephone . . . ond 
prehensive stocks of Prats Whitney Cutting 
Tools ond Gaget ore available to mee! your 
innmediate needs. 


Gages to maintain the master and ' 


working standards in Industry . 
DIVISION NILES-BEMENT-POND COMPANY 
The Pratt & Whitney Man you'll talk to is a Gage specialist who | WEST HARTFORD 1, CONNECTICUT, U.S. A. 


represents a Company which manufactures a great variety of gages 
and gaging equipment. When he recommends the right gage for your 
job, you can be sure he’s thinking about your problem ... not merely 
trying to sell the only thing he has to offer from a limited line. In 
every gaging problem, there’s one type of P&W Gage that does the 
job better than any other . . . and that’s what he'll recommend. 


Stocks of regularly listed Cutting Tools and Gages. 
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Equipped Presses for Specific Operations 


IT TAKES THREE MEN TO RUN ANY PRODUCTION MACHINE 


A production machine has to have a set up man to get it running, an 
operator to run it, and a maintenance man to keep it running. And the 
design has to be right for all three men if quantity and quality of output 
are to be right. 


For example, here is a V & O Equipped Press which has two slides to 
punch holes from the outside in, or from the inside out, of large diameter 
rings, for a controlled burr. The operations are all automatic except 
loading and unloading. 


This press is laid on its back. With most of the moving parts in a 
horizontal plane the set up man finds it easy to index the mechanisms 
and adjust the dies, the operator has less trouble and fatigue in loading 
and unloading, and the maintenance man has everything visible and 
accessible. 


Our representative would like to tell you about the special features 
by which other V & O Equipped Presses are solving specific production 
problems. He is right near you. Why not ask us to send him in? 


THE V & O PRESS COMPANY owision or emvaerwc.co. HUDSON, NEW YORK 


June, 1953 


BUILDERS OF PRECISION POWER PRESSES AND FEEDS SINCE 1889 
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that is 


WE DOUBT that the photo of our 
plant hangs on many of our cus- 
tomers’ walls. But we do serve as 
the “gear department” for many 
companies with both small and 
large gear requirements. 

The benefits these customers en- 
joy might interest you. Working 
closely with you, all our facilities 
and personnel are at your service— 


Gear 


RICHMOND, INDIANA 


trouble-shooting, designing, specify- 
ing, engineering, and manufacturing 
gears to meet your needs exactly. 
And behind these functions is the 
experience we have gained through 
almost forty years devoted exclu- 
sively to gear manufacture. 

Of course, we sell to many manu- 
facturers who make a portion of 
their own gear requirements, and 


our Gear Department” 


shall always continue to do so. But 
for many companies, and perhaps 
yours is one, much may be gained 
by examining case histories of cus- 
tomers who refer to our company as 
their“‘gear department.” 


Write for our comprehensive catalog 
containing full information on the ten Pec 
gear types in which we specialize. 


GENERAL INDUSTRIAL APPLICATIONS 
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ECONOMIZE 


Any AGD Adjustable Limit Snap Gage 
becomes a DIAL INDICATOR Snap Gage 


with a 


@ | 
Patented 


4 


Simplicity 
Itself!... 


By removing a pair of pins 
from the snap gage and in- 
serting a STANDARD Dial- 
izer any make of AGD Snap 
Gage in any model, A, B or 
C, is instantly converted to a 
DIAL Snap Gage. Dializer 
is easily transferred from 
one frame to another. 


Dializers are available for complete 
range of AGD Adjustable Limit 
Snap Gages (MODELS A, B or C) 


No. 1 fits AGD Frames 1 thru 6 
No. 2 fits AGD Frames 7 thru 10 
No. 3 fits AGD Frames 11 thru 16 


No. 3 Dializers also fit larger size frames beyond AGD size range 
(available from STANDARD) for dimensions up through 265%”. 


ACCURACY ASSURED by double reed principle. Y  Dialize Your LENGTH 


RANGE OF ADJUSTMENT of gage is unaffected. GAGES, too! 
INDICATOR either with .0001” graduations and .005” Dializers can also be 
range, or with .001” graduations and .025” range. used on any AGD Ad- 
justable Limit Length 
We can supply snap gage frames if you do not Gage, Progressive 


already have them. Tungsten carbide contact points, 


anvil blocks and snap gage pins are also available. Type for internal or ex- 


ternal measurements. 


Write Today for Your Copy of Catalog C 
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DoALL 
Replaces Production 
j Tools As Soon As 
| Better Ones Are 

Available 


“The DoALL Company, world’s largest manufacturer of band saw machines, and manufacturers 
of grinding machines, gages and cutting tools, replaces its manufacturing tools as fast as there 
are better ones available. We believe the wisdon of this management policy has proven itself 
beyond debate. Not only does this allow us to produce high quality at the lowest cost, but to 
carry out the basic premise of American progress. 


“We feel that in management policy, industrial leaders must continually remind them- 
selves of the basic formula of man’s economic life. The only way mankind can improve its 
material well being is through the use of new and better tools. Everything that man sees, 
tastes or touches, starts out as a natural resource, and natural resources must first be conveyed 
or converted to become useful goods and services. The better the tools, the less muscular effort 
is expended by man, and the more goods available for himself and his neighbors. This is 
presented in its simplest form with the following formula: 


Natural Human Man's 
(plus) (multiplied by) (equals) Material 

Resources Energy Tools Welfare 
NR + HE ~*~ TOOLS = MMW 


“The fantastic benefits of this process is demonstrated in the United States, where we 
are better off than the rest of the world because American industry has installed more and 
better tools per capita. The simple truth of this formula and the importance of tools is being 
realized not only by the non-technical men in management, but by political leaders throughout 
the world. Unfortunately, as yet, many politicians and many spokesmen of the press, and, many 
of our younger people are not yet aware of the fundamentals of this process which makes 
America great. 


“Men of management who are closest to production are the best informed of the 
fabulous benefits that have accrued from this formula. Therefore, it is prudent for industry to 
champion education on the need for more and better tools because only by that route can we, 
or any country, have prosperity and progress.” 


LEIGHTON A, WILKIE, Chairman of the Board 
THE DOALL COMPANY 


eep Gathering M 
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| .020 THICK BLADES GROUND 440 AT A TIME ON 
a a MATTISON GRINDER FOR SUNBEAM CORPORATION 


fe Here is an unusual grinding job at the Sunbeam Corporation Plant being performed 
rapidly and accurately with the Mattison Grinder shown above. 440 Shavemaster blades only 


.020” thick are ground at one time at a considerable saving in time over previous method. 


With the Mattison High-Powered Precision Surface Grinder you have the high power 
and rugged, double-column construction for rapid stock removal; large capacity which means 
more pieces of work per load; and the precision and sensitivity necessary for fine, high-quality 
finish and accuracy to close limits. 


This combination not only enables you to step up production on small parts but permits 
grinding large work which previously could not be handled. Send for free circular containing com- 


plete information as well as numerous other examples of work ground on the Mattison Grinder. 
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Above, a close-up of one of the fix- 
tures, showing vee-blocks and plates 
which close on suitable locations to 
position and hold all the pieces ac- 
curately with respect to each other. 


> 


EKSTROM, CARLSON & CO., Dept. M-4, 1400 Railroad Ave. 


Here is another Ekstrom, Carlson 
original*— a 6-station machine that auto- 
matically completes the assembly of 11 
parts that comprise a universal joint: 
two yokes, the cross, four needle 
bearings, and four snap rings. The 

two yokes and the cross are placed into 
the open fixture, which closes and 
automatically positions the three pieces 
with opposed vee-blocks. At the second 
station two needle bearings are 
pressed in, at the third station two 
snap rings; at station four the fixture 

is rotated 90°, and the needle 

bearings and snap rings for the 

other two arms are pressed in at sta- 
tions five and six to complete the 
assembly. After loading the fixture, 

the entire cycle is automatic. Thus 
Ekstrom, Carlson again shows its 
ability to solve a troublesome 
manufacturing problem — let us 

help you to do your job 

BETTER, FASTER, and 

MORE ECONOMICALLY! 


* Pat. applied for 


Manufacturers of Machinery and Tools Since 1904 
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REAN 


Accuracy, Finish and Production 


ROCKFORD. 


ILLINOIS, U.S.A. 


IER DESIGN Controls 


Barber-Colman Reamers produce finishes which were not previously considered 
possible on a standard production operation. Exceptional accuracy and tool 
life are also obtained on production runs as a result of the special features 
of Barber-Colman Reamers. Both solid-fluted and inserted-blade reamers are 
available. 


Irregular flute spacing provides a smooth cutting action and fine finish, and 
helps to prevent the reamer from forming “welts”. As a standard feature on 
all Barber-Colman Reamers, flutes or blades are spaced diametrically opposite 
each other so that they are easily checked with a micrometer. 


The profile form on Barber-Colman Reamers is designed to produce the best 
possible finish and tool life. Following the chamfer, the lead is blended into 
a radius to produce exceptionally fine finishes. Through Barber-Colman cam- 
controlled sharpening, a sharp cutting edge, rather than a cylindrical land, is 
produced, resulting in a freer cutting action. With this control, successive 
reamers are sharpened with exactly the same profile form and relief angles to 


provide exact duplication of size, straightness and roundness. 
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ACCURATE, FAST METAL REMOVAL oy 


20-25 micro-inch finish typical 


On this job, 1000 pieces are reamed to a surface finish 
of 20-25 micro-inches before it is necessary to re- 
sharpen the reamer. The feed is 1.75” per minute at 
280 rpm., requiring 30 seconds to ream the 7g” length 
an of cut. Material is AISI C1137 steel. 


1500 pieces per sharpening 


This carbide-tipped inserted-blade reamer produces 
from 1100 to 1500 pieces per sharpening while main- 
taining the finish better than 60 rms. Tolerance on hole 
size is .002”. Stock removal is .012” to .015” on the 
diameter, and the material is B1117 steel. Speed is 105 
sfm, and the feed is .0088” per revolution. A Barber- 
Colman Reamer Sharpener reproduces the correct pro- 
file on the reamer blades with each sharpening. 


tool cost reduced from $1.57 to $1.32 


These Barber-Colman Reamers are producing truck 
cylinder liners with accurate straight round holes free 
from welts or taper at a tool cost 15% less than pre- 
vious records. Material is cast iron. Replaceable 
. blades with carbide tips give long reamer life and cut- 
ting edges which stand up under continuous produc- 
tion. 675 more pieces per set of blades are now 
obtained, and tool cost per 100 liners has been reduced 
‘ from $1.57 to $1.32. 


If you are now choosing between accurate, quality- 
finish reamed holes — and low-cost production and 
tool maintenance — you can have both, using Barber- 
Colman Reamers. More flutes per cutting diameter, 
solidly backed cutting edges, and standard irregular 
flute spacing will give you tool room reaming quality 
under regular production conditions. 


Send specifications on hole sizing and finishing problems to Barber-Colman engineers. They wall furnish reamers 


for your particular requirements to give you the desired quality consistently, 


HOBS e CUTTERS REAMERS 
HOBBING MACHINES 


Barber-Colman (Company 


HOB SHARPENING MACHINES COLMAN GENERAL OFFICES AND PLANT, 926 ROCK STREET, ROCKFORD, ILLINOIS 


FIND YOUR PRODUCTION MACHINE :n.. ROCKFORD 
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AUTOMATICALLY TILTS, 
CLAMPS PARTS for 
GENERATING TYPE 
BROACHING 


faces broached in one pass on 
American $B-42-10 single ram surf 
broaching machine eq with « 
completely automatic fixture. 


Speeds production of parking brake brackets 


designed and built the Ancucan way 


Two parallel surfaces on each of two parts are straddle 

broached in one pass on this American SB-42-10 single ram broach- 
ing machine. Over 350 of these intricate parking brake brackets are 
completed every hour. 


The complete tooling designed the American Way features: 
. Generating type broaches. 
2. Fully automatic work holding fixture with tilting table. 
3. Automatic clamping and unclamping of parts. 
The operator simply loads and unloads the parts, starting each 


machine cycle by push button control. 
For the answer to your broaching problem send a part-print or sample 
and hourly requirements to American . . . the organization that 
ives 2e anté “ri i i on the American SB- 
gives you the extra advantages of experience in producing all three . . Gee cae ashes 
broaches, machines and fixtures. No obligation. Address Dept. M. American machines, 
write for Circular 


#300 


BROACH & MACHINE C0. 


A DIVISION OF SUNDSTRAND MACHINE TOOL CO. 
American Building - Ann Arbor, Michigan 
First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 


ILLINOIS, USA 
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The new 72” Rockford Openside Shaper gives you best 
results on all shaper jobs — with stroke lengths up to 
72 inches. 
This “big brother” of the Rockford Openside Shaper 
family (36’, 48”, 60”, 72”) has all the superior 
features of companion models, plus increased 
capacity. It's the maximum in versatility — 
large-job capacity with no sacrifice in speed or 
accuracy. And It’s Hydraulic . . . of course. 


Before you invest, investigate the new 72” 


Rockford Openside. 


ROCKFORD MADE MEANS PRECISION MADE...FR KFORD” 


7500 Kishwaukee Si @ Rockford, titin 
4 
U.S.A. 
; 


Designing a special machine tool is one 
task. Building the unit to meet produc- 
tion demands and to run day-in and day- 
out without costly shut-downs, is quite 
another matter — a good deal depends 
upon the proper facilities. The best of 
modern equipment and precision tools 


A, 


FOR LARGE OR SMALL MACHINES... YOU'LL FIND EF, EW, DABLE 
FOR 


are required. That’s why at Barnes, one 
of the best-equipped plants in the Mid- 
west, you'll find complete and adequate 
facilities which make not only for 
efficient work, but provide the means 
for building better machines to meet 
high production goals and reduce costs. 


Coordinated 6-Point Service at Barnes Saves Time 


The complete machine tool building service at Barnes, you'll find, 
will help you solve problems quickly and efficiently. You get a 
complete machine all from one source because work is coordinated 


in one plant: 


SPECIALIZED MANUFACTURING FACILITIES —80 year 
background, large well equipped plant efficiently tooled to 
pr A high A, hi 


SPECIAL HYDRAULIC EQUIPMENT — designed and built 
to meet JIC standards, Individually engineered units assure 
smooth, dependable actuation for every requirement. 


3 SPECIAL GAUGES, FIXTURES, TOOLS—designed for 
each individual machining problem, assure accuracy of 
tion at high production speeds. 


SPECIAL ELECTRICAL EQUIPMENT and CONTROLS — 

individually designed and built for maximum safety and 
ease of control with circuits that assure the most dependable 
coordination of all machine functions. 


SPECIAL HANDLING AND CONVEYOR EQUIPMENT — 
designed and built to reduce work handling, effect max- 
imum safety and efficiency. 


6 COORDINATED DESIGN AND ENGINEERING — Mech- 
anical, Hydraulic, Electrical, Process, Tool, and Fixture 
Engi work together at Barnes. Team-work solves complex 


problems quickly. 
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_ MULTIPLE SPINDLE DRILLING e BORING e TAPPING MACHINES 
ROCKFORD 
A CONVENIENT SOURCE FOR PRODUCTION NEEDS 


. AT W. F. & JOHN BARNES 


© Special W. F. & John Barnes 15-Station Automatic 
“Progress-Thru" Machine built for an automobile 
manufacturer for machining cylinder heads. A 
total of 78 machining operations are handled 
automatically at a gross production rate of 117 
pieces per hour. The entire unit, including hydraulic 
and electrical circuits, designed for easy accessibility. 


Write for Gree Data 


® A typical small multiple 


’ spindle machine designed ® Ask for free booklet “Coordi- 
and built by Barnes — 
drills 40 — .339” holes describing the scope of Barnes 

“ machine tool building service. 
simultaneously. Produces Illustrates and describes modern 

; 27 pieces per hour. machines and mass production 


techniques. 


W. F. & JOHN BARNES COMPANY - 310 S. WATER STREET, ROCKFORD, ILLINOIS 


AUTOMATIC PROGRESS-THRU AND TRANSFER TYPE MACHINES 


CENTER OF MACHINE TOOL EXCELLENCE 


U.S.A. 


“ROCKFORD, 
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Get a Copy of this new 
Complete Honing Service 
Bulletin No. 5005 


This new automatic machine now takes full responsibility for 
precision hole sizing, finishing, straightness and roundness. 
You can be sure of precision bore-to-bore sizing because 
the machine — latest in a complete line of BARNESDRIL 
Honing Process Equipment — removes the sizing operation 
from the effects of cut-and-try methods, uneven stone wear, 
and variations in finish from bore-to-bore. 


The machine has a range of 2” to 52”, 25” stroke, and 
finishes bores up to 22” length. It provides truly high 
production hole finishing for a variety of small and mediuri 
parts with a minimum of production controls. 


You are invited to view the New No. 305 Honing Machine 
and see the many production features it offers for fast, 
high quality, low cost bore finishing. 


Send Parts Drawings for Estimate 


BARNES DRILL CO. 


820 CHESTNUT STREET e ROCKFORD, ILLINOIS 
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BLADES: *11730 
CHIPS: 27 TONS 


Equipped with 34 carbide-tipped 
blades costing only $117.30, this 24” 
diameter Ingersoll Shear Clear Face 
Mill removes 27 tons of hard die block steel 
before the blades are used up in resharpening. 


Blades for Ingersoll cutters are of the 
highest quality, yet they are the most economical 
for you to buy because they are manufactured 
with good production equipment. 


The low cost of replacement blades is another reason 
why you should use 


INGERSOLL INSERTED BLADE MILLING AND BORING TOOLS 


THE INGERSOLL MILLING MACHINE CO. 
ROCKFORD, ILLINOIS 


WRITE FOR NEW 
INGERSOLL CUTTER 
CATALOG No. 


YOU'LL FIND YOUR PRODUCTION MACHINE TOOLS w.. ROCKFORD “ 
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Basically, there are two approaches to solv- 
ing milling production problems, (1) obtaining 
standard machines, then trying to process parts 
over these machines as economically as pos- 
sible, (2) designing the most profitable process- 
ing method, then obtaining machines to suit 
this method — standard or semi-standard ma- 
chines, if possible, or entirely special machinery, 
if necessary. 


The latter method is Sundstrand “Engineered 
Production” Service... the most practical ap- 
proach to economical milling. The following 
is a brief resume of the complete engineering 
and manufacturing service available from Sund- 
strand to meet any of your production milling 
requirements. 


These actual examples are presented to reveal 
one of each of the methods used in solving 
milling production problems. One of these 
methods may be the solution to your present 
problem. 


SUNDSTRAND 


| 


Milling Steel Forgings 
_ With a Standard Rigidmil 


This Standard Sundstrand Model 33 Rigidmil is 
equipped with a special manually operated left 
and right hand fixture. Operator loads the rough 
forgings into the left hand fixture where a 1.875” 
slot and one face is milled. The workpiece is 
then removed from the left hand fixture and 
loaded into the right hand fixture for milling a 
1.640” groove. Production for both operations 
totals 32 pieces per hour. 


RIGIDMILS ° 


AUTOMATIC LATHES 


HYDRAULIC EQUIPMENT 
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Standard Rigidmil With 
Special Head Mills 2 
Surfaces Simultaneously 


Here’s a good example of a standard machine tooled 
to do special production milling. This standard Sund- 
strand Model 22 Rigidmil has been provided with a 
special two-spindle head with independent drive to 
each spindle. The machine simultaneously mills the 
bottom face and the flange on a transmission bearing 
retainer held in simple fixture. In an automatic cycle 
of rapid approach, feed and rapid return, 60 pieces 
are milled each hour. 


Free Data 


Write for more proof of successful 
applications of Sundstrand “Engi- 
neered Production” Service. This 
40 page book contains over 35 
actual problem solutions together 
with interesting tooling diagrams. @ pe. 
Write for your copy today. Ask 

for Bulletin No. 632. eS 


Special Rigidmil Mills 
Contours and Root Radius 
of Turbine Bucket Blades 


Here is a Sundstrand Special 3 Station Contour Milling 


Machine. Three separate milling units are mounted on 


one main base for milling the contour of turbine blades. 
Unit No. 1 mills the inside contour of the part. Unit | 
No. 2 mills the outside contour and unit No. 3 mills 


the root radius. Machine cycle is automatic and operator } 
has only to transfer the piece from one station to the 


next. Production is 25 blades per hour. 


o 
— 
o 
= 
= 
= 


SUNDSTRAND | 


Machine Tool Company 


2530 Eleventh St. Rockford, ill., U.S.A. 


DRILLING AND CENTERING MACHINES ° 


SPECIAL MILLING AND TURNING MACHINES 
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100% FORCED CONVECTION 
CONTROLLED ATMOSPHERE UNITS 
For Temperatures Up to 1850° a: 


with heating ‘and 
cooling coils and 
: | a Above is a cross-section view of the Ipsen 400 Lb./Hr. Furnace showing the - 
' ; 1 teat, Red quench advanced design features which have made Ipsen the Jargest manufacturer of 
es E cee carbonitriding and batch-type heat treating units. With these new units, you 
a ] Automatic tempera- get the advantages of 100% forced convection heating and controlled atmos- 
all : ture recorder phere processing, plus the full benefits of automatic straight-through operation. 
Thus, you eliminate loading delays and guess-work. You control distortion 
: Y and get uniform results from batch to batch . . . today, tomorrow, or next year. 
| —— A Quench timer '| You eliminate blasting and pickling operations and you can often use lower 
grade, less costly steels. 
5 Hi oil flow timer 
A SINGLE UNIT HANDLES ALL OF THESE OPERATIONS i 
: 6 a e Unusually versatile, the Ipsen is built for temperatures up to 1850° 
‘ E., and a single unit is equipped to handle all of the following } 
7 Crete st processes: | 
| ATMOSPHERE COOLING OIL QUENCHING 
4 Stress Relieving Carburizing and Hardening 
— another is simple, quick, and easy. * Carburizing Carbonitriding 
: Settings for heat, atmospheres, quench: 
and oil flow is all that is required. Carbonitriding Martempering 
= Cycle is then controlled automatically. 
a) - 3 Sead Samples for Free Estimate — find out how the new Ipsen Units can 
be applied to your job. Samples of your work will be run, procedures estab- 
: ES lished in our new, modern lab, and cost estimates given without obligation. 
Wrlle tor New Literature — illustrates new design 
features, gives complete specifications of various units. 
IPSEN INDUSTRIES, INC. 717 South Main Street; Rockford, Illinois 


Universal Units to CARBONITRIDE * CARBURIZE * HARDEN + BRAZE * MARTEMPER * WASH + TEMPER 


ROCKFORD. toot ptants close to youR PLANT 


ILLINOIS, U.S.A. 
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MULTIPLE-SPINDLE QRILLING, BORING, TAPPING MACHINES © 


{ 
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AUTOMATIC SCREW MACHINES © ‘RUTOMATIC TRANSFER PROCESSING MACHINES 


os FOR METAL REMOVAL WITH ACCURACY AND SPEED... 


Maximum economy of operation 
on long-run jobs, with an uncluttered, 
easily-reached tooling area that 

allows rapid and accurate positioning of 
tools and attachments... permitting 
precise inspection of work finish 

and tolerances on the machine. The 
Greenlee “Six” is available in 1", 1-5/8", 
and 2” capacity — the “Four” in 

1-5/8” and 2-5/8” capacity. 


These free monthly issues are written 
expressly for those of you who are concerned 
with various phases of automatic screw 
machine production. They contain prac- 
tical and informative articles dealing 

with tooling and maintenance, generously 
illustrated with drawings and photographs. 
If you wish your name added 

to our mailing list, send your request, on 
company letterhead, to: 


The Editor, Automatic News 


GREENLEE BROS. & CO. 
1866 Masen Ave., Rockford, Illinois 


ROCKFORD: 


ILLINOIS, U.S.A. 


SPINDLE 
SPINDLE 


4 BENDIX PACIFIC DIVISION PUT THEIR OWN 


ba HEADS AND FIXTURES ON THIS “BARE” MACHINE 
a Each set of four fixtures is mounted on a common base plate, which is 
ee located on the Index Unit by crossed T-slots and dowel pins. The 
4 multiple-spindle heads are easily removed and replaced by other spindle 
oe ‘ f patterns, The picture at the left shows the “bare” machine as it was 
a 2 shipped, the picture below shows one set of heads and fixtures in place. 
USED ON PUMP 
AND VALVE PARTS 
J The Bendix Pacific Division uses this machine to . 
e process a variety of parts that go into pumps 
| and valves for hydraulic lifts used extensively on 
agriculeural implements. There is almost no 
| E limit to the variety of ways in which the principle 
| of this machine — we build the machine, you 
14 furnish the heads and fixtures — can 


ae be adapted to different purposes. One 


feature, in this case, is the right- 


hand unit — which can be changed 


from a drilling unit to a tapping unit 
simply by throwing a single lever. Can 


we develop something like this to solve 


your present or future production problems? 


REHNBERG-JACOBSON MFG. COMPANY 


2135 KISHWAUKEE ST. 
ROCKFORD, ILLINOIS 


DESIGNERS & BUILDERS OF 
SPECIAL MACHINERY 


ILLINOIS, U.S.A. 
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-..A CONVENIENT SOURCE FOR PRODUCTION NEEDS 


you're missing something 


if you fail to remember 


CRUCIBLE HOLLOW TOOL STEEL 


Manufacturers of ring-shaped tool steel parts who don’t 
use Crucible Hollow Tool Steel in their operations are 
missing a good bet. Already, some users have cut just 
their material costs as much as 20% by using it in place 
of regular bar stock. 

This hollow form of Crucible tool steel is available in 
three famous grades: KETOS, AIRDI 150 and SANDER- 
SON. And it is supplied with machine finished inside and 
outside diameters and faces — cut to your specific length 
requirements. 

With Crucible Hollow Tool Steel, toolmakers can now 
eliminate drilling, boring, cutting-off and rough facing 
operations. This, of course, reduces production time, in- 
creases machine capacity and cuts scrap losses, 

For further information, call your nearest Crucible 
warehouse . . . or write for new brochure describing 
Crucible Hollow Tool Steel, Dept. M, Crucible Steel Com- 
pany of America, Chrysler Bldg., New York 17, N. Y. 


t RU C iB LE| first name in special purpose steels 


53 yeas of| Fine, stolmaking 


HOLLOW TOOL STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA « TOOL STEEL SALES + SYRACUSE, N. Y. 
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One of the Largest single acting engines 
in service east of the Mississippi. Built at 
the Hamilton, Ohio plant of BALDWIN- 
LIMA-HAMILTON CORPORATION, it is a « 
straight 12 cylinder Diesel engine running 
on crude oil. With DEMA stationary 
standard equipment, its shipping weight 
is 485,000 pounds. 


4 


Nickel Alloys 

Help build stamina 
into an 

5} Engine that serves a city 


Built to handle the main power load for the city 
of Decatur, Indiana, this unit shows how nickel 
alloyed steels and irons are used in advanced 
design for increased power, quieter operation and 
longer trouble-free life. 


Its forged crankshaft gear ... specified in Type 
4340 or 9845 nickel alloyed steel ... provides: 


Ductile Iron Gas Valve Bodies for HAMILTON Diesel 


Tensile strength ............ 140,000 psi minimum engines undergo an 800-pound pressure test prior to . 

Yield Strength ............... 118,000 psi assembly. Steel jackets are welded to these bodies with 

: Ni-Rod 55. The castings are stress relieved for four 

Hlongation ..............:+.0005: 16% hours, at 1200°F., and placed in service at 240 BHN. 
Reduction in area............ 45% The Ductile Iron bodies prove sounder than those of . 

Brinell hardness 280 to 310 cast steel, are easier to machine, and combine ample 


Piston heads are cast in high strength nickel- 
chromium iron to withstand heat stresses. Cylin- 
der liners are one-piece castings containing .50% 
to .75% nickel and .25% molybdenum, for re- 
sistance to both heat and wear. Carburized nickel- 
molybdenum steel, Type 4615, is ordinarily 
specified for cams and rollers, and wrist pins are 
of Type 8620 nickel-chromium-molybdenum 
steel. 


Consult us on the advantages of nickel in your 


THE INTERNATIONAL NICKEL 


90—MACHINERY, June, 1953 


strength and ductility to withstand sudden pressure 
overloads, 


products or equipment. Send us details of your 
applications for our suggestions. 


At the present time, nickel is available for end 
uses in defense and defense supporting industries. 
The remainder of the supply is available for 
some civilian applications and governmental 
stockpiling. 


COMPANY, INC. 


\ 
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BETHLEHEM STEEL COME AN? 


INTRODUCING 


TOOL STEEL 
Super Shock-Resisting 
Versatile, Too! 


Here’s a brand-new tool steel that we’ve 
been developing over the past several 
years. Proven in a wide variety of pro- 
duction tools and dies, Beareat is a gen- 
eral-purpose steel especially suited for 
uses where shock-resistance, hot-work 
properties and easy machining are im- 
portant. 


Some of Bearcat’s big features: 
Super shock-resistance 
Deep-hardening ... in air 
Easy to machine (Brinell 197 max) 
Low distortion in heat-treatment 
Good hot-work properties 
Easily carburized for long wear 


These are not just claims made for a 
new, untried steel! Beareat has been 
thoroughly tested in applications syeh as 
rivet sets, hot gripper dies, punches, 
chisels, moil points, forming dies. All of 
the possible uses for Beareat have not yet 
been explored, but we expeet it to be ideal 
for hot headers, blanking dies, master 
hobs, machined-eavity molds, and many 
general-purpose tools and dies. 

Jeareat is stocked in our mill depot and 
it’s also available through your loeal 
Bethlehem tool steel distributor. 


( 
Typical analysi =) 
Doce 
Complete data may be had by writing us 
for Booklet 341. Address your request to 
Room 1037, Publications Dept., Bethle- 
hem Steel Co., Bethlehem, Pa. 


BEARCAT DRIVES 27 TIMES MORE HOT RIVETS 


Here’s one example of what Bearcat can do ona 
job that calls for both shock-resistance and good 
hot-work properties. This typical rivet set, made 
from Bearcat, drove 43,094 rivets and was still in 
good condition. Rivet sets made from carbon 
tool steel, and used under similar conditions, 
drove an average of only 1566 rivets before 
recupping was required. 


THE BETHLEHEM TOOL STEEL ENGINEER SAYS: 
High-Carbon Tool Steels Can Be Carburized 


Many people don’t realize that earburiz- 
ing can be accomplished with the high- 
carbon, high-chromium steels—such as 
our Lehigh H, whieh contains 1.55 pet 
carbon and 11.50 pet chromium. The ear- 
burizing of tools made from such steels 
can be either helpful or harmful, depend- 
ing upon whether the carburized ease is 
produced intentionally or accidentally. 
Tools intended for light loads and long 
service, such as lamination dies, are often 
intentionally carburized before quench- 
ing. Such dies have greatly improved re- 
sistance to wear because of the earbon 
added to the wearing surfaces. The usual 
procedure is to use carburizing compound 


as a packing medium and heat for the 
normal length of time at the quenching 
temperature. 

Sometimes an accidental carburized 
ease results when “spent” carburizer is 
used as a protective packing medium 
when heating for hardening. Spent ear- 
burizer is often almost as active as new 
earburizer. An accidentally produced ear- 
burized ease is not always harmful. It 
may even be helpful. But there are many 
heavy-duty tools and dies that will de- 
velop chipped or spalled edges if they 
become carburized. When treating tools 
of this type, use cast-iron chips as a pack- 
ing medium during hardening. 


BETHL EHEM PA. 


All of the chisels broke in service at the sharp 
change of section. While this is classed as a me- 
chanical error, it does show how improper design 
can cause failure no matter how carefully a tool 
may be heat-treated. 


Chisel Breakage Cured 
by Undercutting Shanks 


A large user of chisels—-made from a 
top-grade shock-resisting steel, Bethlehem 
Omega — reported excessive breakage. 
One of our metallurgical sleuths soon put 
his finger on the trouble. 

When the hexagon shanks were milled 
by the customer, a milling cutter was used 
which did not have an adequate radius. As 
a result, stresses were concentrated at the 
sharp change of section in the shank. Sub- 
jected to heavy impacts in air hammers, 
the chisels broke prematurely—and al- 
ways at this portion of the shank. 

The solution for the breakage was one 
that really surprised the customer. See 
photographs below. 


This shank shows the “stress raiser,” caused by 
the lack of sufficient radius, where the milled hexa- 
gon section meets the round section. 


All of the unused chisels were salvaged by having 
an undercut ground on the shanks so that a \2-in. 
radius was provided at the source of the trouble. 
Despite the smaller section, these chisels gave 
good service. The sharp change in section was 
eliminated, stresses were better distributed. 


On: the Poche Coast Bethlehem products « — whors. Steel Expert Corpor sting 
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CUMBERLAND GROU 


We manufacture 8” diameter, 7-1/2”, 7”, 6-1/2”, 6”, and also odd 
and intermediate sizes down to and including 1-1/8”. 


ON THE WEST VIRGINIA SHORE, OVERLOOKING 


THE POTOMAC RIVER, STANDS THE JAMES RUMSEY MONUMENT 


The first practical steamboat in the world 
was run on the Potomac River a few miles 
below Cumberland, Maryland. 


GEORGE WASHINGTON said in his diary, 
under date of September 6, 1784: “Remained 
at Bath all day and was shown the Model 
of a boat constructed by the ingenious Mr. 
Rumsey, for ascending rapid currents by 
mechanism; the principles of this were not 
only shown, and fully explained to me, but 
to my very great satisfaction, exhibited in 
practice in private under the injunction of 
secrecy—.” 


At a later date GEORGE WASHINGTON said 
in his diary: “Spent the afternoon with Mr. 
Rumsey and then Alexander Hamilton and 
I rode on to Cumberland, Maryland.” 


CUMBERLAND STEEL COMPANY 
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Approximately 100 years after the exhibit 
of this steamboat, Cumberland began grind- 
ing bars. They found through experience 
this was the best method by which accurate 
steel bars could be produced. These bars 
are so carefully stad that they are adapted 
for mass production where gears, pulleys, 
sprockets and bearings must slide on the 
bars without delay due to filing or fitting. 


DISTRIBUTED BY 


Baltimore, Maryland——Addison Clarke & Bro. 
‘on, Mass.—Hawkridge Brothers Company 
Bridgeport, Conn.—Hunter & Havens, Inc. 
Buffalo, N. Y.-—Jos. T. Ryerson & Son, Inc. 
Cambridge, Mass.—Brown-Wales Company 
Charlotte, No. Carelina——Edgcomb Steel Co. 
Chicago, Wl.—Central Steel & Wire Co. 
Cincinnati, Ohio—Jos. T. Ryerson & Son, Inc. 
Cleveland, Ohio—The Bissett Steel Company 
Detroit, Michigan—Central Steel & Wire Co. 
Fort Worth, Texas—-. A. Fischer 
Hartford, Conn.—Hunter & Havens, Inc. 
indianapolis, Ind.—Tanner & Company 
ersey City, NW. J.—Jos. T. Ryerson & Son, Ine. 
Lakeland, Fia.—Mine & Mill Supply Co. 
Los Angeles, Calif.—Link-Belt Co., Pacifie Div. 
Louisville, Ky.—Neill-LaVielle Supply Co. 
Martinsburg, W. Va.—W. H. Heiston & Son 
Milwaukee, Wis.—Central Steel & Wire Co. 
Montreal, Canada—Drummond, McCall & Co., Ltd. 
New Orleans, La.—R. J. Tricon Co. 
Wew York City, N. Y.—Bright Steel Corp. 
Oakland, Calif.—Link-Belt Co., Pacific Div. 
Philadelphia, Pa.—Charles Bond Company 
Philadelphia, Pa.—Horace T. Potts Co. 
Pittsbergh, Pa.—McKee-Oliver, Ine. 
Portiand, Maine—W. L. Blake & Company 
Portiand, Oregon—Link-Belt Co., Pacific Div. 
Providence, R. 1.—Congdon & Carpenter Co. 
an Franeisco, Calif.—Link-Belt Co., Pacific Div. 
attie, Wash.—Link-Belt Co., Pacific Div. 
Spokane, Wash.——Link-Belt Co., Pacific Div. 
Toronto, Canada—Drumniond, McCall & Co., Ltd. 
Worcester, Mass.—Pratt & Inman 
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No. 95 HAS CUT OuR 
CLEANING REJECTS 
BY MORE THAN 90% 


Reports 

Estimat ‘ppliance ma 

a hardware manufac- nths use of 
er who found other “very fine cial Protective Oil f wie Spe- 
advantages” in the use of Oakite Precision stee] parts “3 Protecting 
Composition No. 95 for condition- between machinin rom Tusting 
ing zinc-base die castings before § Operations, 
plating. 


We help our customers 
write success stories 


ical Service Representatives use 


i help thou- 
Oakite cleaning materials and Oakite 
nds of Oakite customers accomplish. meta sors 
that are important parts of big os a 
nds a few words 
When a busy customer se 


is words as & 
like those quoted on this page—we look on his 


im write 
success sentence that we have peste poe = 
in his success story: And we feel proue © 


Every day 200 Oakite Techn 


thorship. 
eee ee your success story? If you will mai 


the coupon, we'll be glad to tell you how we can 


help. 

DUSTRIAL 
Clean 

ort 


OAK: 


: 


OAKITE PRODUCTS, INC., 26 Rector St., New York 6, N. Y. 

Tell me about Oakite methods for the indicated jobs: 

(0 Tank cleaning Pickling, deoxidizing Barrel cleaning 

Machine cleaning Pre-paint treatment (7 Burnishing 

(0 Electrocleaning steel CO Paint stripping (0 Rust prevention 

(0 Electrocleaning non- [1] Steam-detergent (0 Treating water in paint 
ferrous materials cleaning spray booths 


[1 Also send me a Free copy of your booklet “Some good things to know 
about Metal Cleaning.” 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 
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ARE LOCALLY AVAILABLE! 


Bunting Standard Stock Bearings 


The bronze bearings you need are as readily available as the Bunting 
catalog in your desk drawer. It gives all dimensions of hundreds 

of sizes of Bunting Standard Stock Bronze Bearings. 

Completely machined and finished, they meet every familiar 
requirement in production and maintenance of industrial machinery. 
Your local Bunting distributor carries comprehensive stocks at 

all times. Bunting factory branches in all industrial centers 

give strong and constant support to distributors. 


The Bunting Distributor 


Your Bunting Distributor is an industrial distributor or a specialist 
in certain industrial items. You will find him listed in the classified 
section of your telephone book—most likely under the heading 
Bars, bronze or Bearings, bronze. If he is the leading distributor, he 
almost certainly is the Bunting Distributor. He carries in stock, 

for your money saving convenience, completely machined and 
finished Bunting Standard Stock Industrial Bearings, Electric 
Motor Bearings and Precision Bronze Bars in a complete range of 
sizes meeting all your usual production and maintenance needs. 

Ask him for catalog. 


BRONZE BEARINGS « BUSHINGS «+ PRECISION BRONZE BARS 


THE BUNTING BRASS & BRONZE COMPANY «+ TOLEDO 1, OHIO «+ BRANCHES IN PRINCIPAL CITIES 
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TOOL STEEL THAT OUTWEARS 
COMES HOLLOW BAR FORM 


ADVANTAGES OF GRAPH-MO 


MOST STABLE TOOL STEEL MADE 
OUTWEARS OTHERS 3 TO 1 
MACHINES 30% FASTER 


- MINIMUM TENDENCY TO PICK UP, SCUFF OR GALL _ Now you can get Graph-Mo® graphitic tool steel in hollow 
bars! It's “Graph-Mo Hollow-Bar”—a new product de- 


UNIFORM RESPONSE TO HEAT TREATMENT _ veloped by the Timken Company for makers of ring gages, 
| dies and other ring-shaped tool steel parts. 

“Graph-Mo Hollow-Bar” gives you all the proven ad- 
vantages of Graph-Mo steel p/us the economies of a hollow 
bar section. The hole is already there. Drilling is eliminated. 
Finish boring is your first step. You save machining time, 
cut scrap loss, get more parts per ton of steel. 


NEW "'GRAPH-MO HOLLOW-BAR” COMBINES THE 
FASTER MACHINING AND LONGER WEAR OF GRAPH- 
MO WITH THE ECONOMY OF A HOLLOW BAR SECTION 


ADVANTAGES OF HOLLOW BARS 
Long used in bars and forgings by tool and die makers, 


NO DRILLING 
: : Graph-Mo is a different kind of tool steel. Free graphite 
' FINISH BORING IS FIRST STEP i in its structure makes it 30% easier to machine. And the 
LESS MACHINING TIME i combination of free graphite and diamond-hard carbides 
LESS SCRAP LOSS give it unusual wear resistance. User reports prove it out- 
wears other tool steels an average of 3 to 1! 
MORE PARTS PER TON OF STEEL 

Stability tests show that Graph-Mo is the most stable 
tool steel made —a typical Graph-Mo steel master plug 
gage showed less than 10 millionths of an inch dimensional 

emcees change in 12 years! Its free graphite gives it minimum 
tendency to pick up or gall. And it has uniform response 
to heat treatment. 

| If you make ring-shaped tool steel parts, make use of the 
double-barreled advantages of “Graph-Mo Hollow-Bar”. 
Sizes range from 4" to 16” O. D. witha variety of wall thick- 


ee 
GRAPH-M0 HOLLOW-BAR nesses. ““Graph-Mo Hollow-Bar”’ is distributed through 
A. Milne and Company and Peninsular Steel Company 


warehouses. 


ADVANTAGES OF 


Get complete information today, Write The Timken 
Roller Bearing Company, Steel and Tube Division, Canton 
6, Ohio. Cable address: ‘“TIMROSCO”. 


YEARS AHEAD-THROUGH EXPERIENCE AND RESEARCH 


TRADE -MARK REG U6 PAT 


Fine Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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2 Mesh .063” 3 Mesh .041” 3 Mesh .054” 4 Mesh .063” 
76.4% Open Area 76.7% Open Area 70.1% Open Area 56.0% Open Area 


CALL CHASE 


4 Mesh .047” 5 Mesh .041” 8 Mesh .028” 12 Mesh .023” 
65.9% Open Area 63.2% Open Area 60.2% Open Area 51.8% Open Area 


FOR INDUSTRIAL WIRE CLOTH 


14 Mesh .020” 18 Mesh .017” 24 Mesh .0135” 50 x 40 Mesh .009” 
51.0% Open Area 48.3% Open Area 45.8% Open Area 35.7% Open Area 


IN BRASS AND COPPER 


From coarse wire cloth for window or door 

grilles... right down to extra-fine mesh for 

food preparation, call Chase. 

Double crimped wires of Chase Wire Cloth : 


keep openings square and true... mesh uni- 
form. It is woven in a mill which specializes Re ASS & COPPER 


in weaving brass, copper and copper-alloy 

WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
wire cloth. The result is quality. tea ae 

The Nation’s Headquarters for Brass & Copper 
For information on the size and type wire 


Atlanta Cincinnati Detroit Los Angeles New Orleans 
cloth you need, send for free book or call ~ral — —— 


your nearest Chase warehouse. Boston Dallas Indianapolis Minneapolis Philadelphia 
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They're still talking in shops that se 


COLD FINISHED STEEL 


The list of shops making J&L “1200” Cold 
Finished Steei a permanent specification keeps 
. Shop records keep growing. Production records prove—again 
E proving the logic of and again—that here is a new, free-cutting steel 
. “i with exceptional machinability and uniformity. 
using J&L 1200" 
COLD FINISHED STEEL | There are two things you should do today: 
in terms of 
7 Obtain complete information concern- 
| SUPERIOR MACHINABILITY ing J&L “1200” Cold Finished Steel. 
: Try J&L “1200” Cold Finished Steel 
| HIGHEST QUALITY FINISHES in your production line. 
‘ | DEPENDABLE UNIFORMITY 
Here's a booklet that will help you... 
EXCEPTIONAL EFFICIENCY ved SEND FOR YOUR COPY TODAY! 
| from machines and 
: : 0 p era to ns Jones & Laughlin Steel Corporation 
473 Gateway Center 
Pittsburgh 30, Pa. 
: I'd like a copy of your booklet “J&L 1200 Cold 
JONES & LAUGHLIN 
STEEL CORPORATION 
PITTSBURGH 
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1% As N 
Screw Stock 


You can give duplicate steel-parts added strength 
and increased corrosion-resistance ... and still 
get economical automatic production. Convert to 
Free-Machining ENDURO Stainless Steel bars. 
They're cold-finished by Republic’s Union Drawn 
Steel Division to give you close tolerance, accuracy 
of section, uniform soundness and fine surface 
finish .. . plus the high physical and chemical 
properties of stainless steel. Two grades are fully 
90% as machinable as regular Bessemer screw 
stock. Free-Machining ENDURO is also available 
in hot-rolled bars and wire. Republic metallurgists 
give prompt assistance on applications, processing : . 
and use. Write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division ¢ Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


Other Republic Products include Carbon and Alloy Steels— Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Deep drilling aluminum 
is easy when you follow 
ALCOA’S recommendations 


Deep drilling can be done in any of the standard Alcoa Screw Machine 
Alloys. They combine a wide range of properties—strength, corrosion resist- 
ance, finishability. But if deep drilling is most important, choose 17S-T4. 

Use straight fluted drills for average depth holes. Use either slow or 
high spiral drills in 24S-T4 and 61S-T6. Al! three drills have wide flutes 
that readily pass up the chips. For very deep holes use a standard drill to 
a depth of about 3 diameters, then follow with a half-round drill. 

You'll increase drill life and reduce heat by thinning the margins along 
the edges of the drill flutes. As the drill is ground back, the web should 
be thinned at the point. In deep hole drilling the included angle should 
be larger than the standard 118°. This produces a narrower 
chip that clears easily. When several drills are used, each 
succeeding drill should have a larger included angle. 

Your iocaj Alcoa sales engineer will answer your 
questions on machining, alloy selection and finish- 
ing. You'll find him listed under “Aluminum” in 
your classified phone book. Aluminum Company of 
America, 870-F Alcoa Building, Pittsburgh 19, Pa. 


Correcteg 


ALCOA OFFERS TWO BOOKS 


in Automatic Screw Machines—a 95-page book containing = / 


information on tool design, setup and operating techniques. we 
Corrected Tool Diameter Tables—a 64-page book giving | Omm A 

corrected tool diameters for circular form tools and flat & Bite. 
form tools under conditions of 0°, 5° and 10° top rake. ne 


BASIC ECONOMICS FOR BUYERS 


While you buy screw machine stock by the pound, you ma- 
chine it by the foot. A pound of aluminum gives you three 
times more feet of stock than a pound of brass or steel. 


rr 


ALUMINUM COMPANY OF AMERICA 


WZ 
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Acid Dise Inspection backed by Ultrasonic Testing 
is just one of many Carpenter quality controls. 


IF YOU USE TOOL STEEL, THESE ARE FACTS YOU SHOULD KNOW 


When you make or use a tool or die you invest a siz- 
able sum of money. And there are steps you normally 
take to protect your investment. You make sure the 
design is right. You follow through with accurate tool- 
making and correct heat treating. But there is one 
factor involved in the success of your die, over which 
you have only indirect control. That factor is the 


soundness of the die steel you start with. After all, if 


the steel itself isn’t right, you needlessly risk your 
entire investment. 


How can you be sure the die steel you use has what it 
takes to assure good tools? The answer lies in the 
painstaking controls regularly practiced by the steel 
manufacturer. Listed here are the four important tool 
steel controls pioneered by Carpenter to give steel 
users like yourself the protection you need. Before you 
place that next tool steel order, ask yourself, ‘‘Does 
our steel supplier guarantee these four quality controls 
in the die steel we use?’”’ Then remember: You can be 
sure of them when you specify Carpenter Matched Tool 
and Die Steels. And you don’t pay anything extra! 
THE CARPENTER STEEL COMPANY, 105 W. Bern St., 
Reading, Pa. 


4 Tool and Die Steel Developments Pioneered by Carpenter 
Help Carpenter Customers Cut Costs, Improve Die Performance 


Since 1929: 

HOT ACID DISC INSPECTION has been standard practice 
at Carpenter. To Carpenter customers it provides full assur- 
ance that Matched Tool and Die Steels are internally sound, 
shipment after shipment. 


Since 1930: 


The TOUGH TIMBRE TEST has assured Carpenter users a 
wider safe hardening range, greater dependability in 
performance. 


Since 1933: 


The TORSION IMPACT TEST has provided Carpenter 
Matched Tool and Die Steel users with more complete heat 
treating information that leads to better tools and dies. 


Since 1940: 

The CONE TEST, used to check and control hardenability 
of Carpenter water-hardening Matched Tool and Die 
Steels, has made sure that sections of the same size have 
uniform hardness penetration in lot after lot. 


[arpenter | [ Matched Tool and Die Steels 


Export Department: The Carpenter Steel Co., Port Washington, N.Y.—*‘CARSTEELCO” 


Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U.S.A. and Canada 
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Highest hardness, highest wear resistance, 
supreme in the field. (U.S, Pat, 2174284). 


Resistance to abrasion exceeds al! steels 
except Vasco Supreme. Excels for both 
heavy and light cutfing. 


High carbon, high vanadium. Properties 
between Vasco M-2 and 
'Neatro for easier grinding.. Suitable for 
all types of cutting fools. 


‘The nation's best known general-purpose 
steel, Readily fabricated and hea? treated. 


Shines in a host of applications. your copy of 


orehensive HiGH SPEED STEFLS 
dlog— grades, applications, 
The original 6-6-2 type steel. Wide hard- freatment-helpful, complete! 
ening range, good machining character- 
istics, Outstanding economy in service. 


Low tungsten, high molybdenum, very 
tough at high hardness. Excels for fine 
edged tools. 


High molybdenum, high vanadium. Best 
_tutting performanceof all high molyb- 
‘denum steels, 


Vanadium-A 


STEEL COMPANY 
LATROBE, PA. 


A 
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PRE-TESTED MACHINABILITY 


This test part is produced on our 
automatic to assure top machina- 
bility in Union Cold Drawn Steels, 


What we learn about Union Cold Drawn 
Steels on our automatic screw machine at 
Massillon, Ohio, helps you make a better 
product at a better profit when you cut 
those steels on your automatics. 


That’s why Union Drawn’s “Pre-Tested 
Machinability” idea keeps set-up men 
and operators happy when they’re running 
Union Cold Drawn Stock ... they get set-up 
sooner, with fewer headaches, using the 
best combinations of feed and speed. There 
are more parts in the shipping pan, fewer 


REPUBLIC STEEL CORPORATION 


Union Drawn Steel Division « Massillon, Ohio 
GENERAL OFFICES « CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 
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parts in the reject box. Profits stay up, 
costs stay down. 


And it’s all because we have an automatic! 
It runs all day long, doing the six most 
common operations on the useless part 
above. Useless to everybody except to us 
at Union Drawn ... and to you who use 
Union Cold Drawn Stock. 


Our Union Drawn Field Metallurgists 
would welcome the chance to talk with 
your set-up man, swap hints on tool angles, 
heavier feeds, faster speeds. When shall 
we call? 


- 
/ 
4 
y 
F 7 
} 
; 
as 
~ 
| 
| 
‘ 
® 
: 


6 HELPFUL MANUALS 


filled with how-to-do-it informa- 
tion and data to help you use Union 
Cold Drawn Steels. Write for 
“Union Drawn Pocket Library.” 


BESSEMER 
STEELS 


Free-Machining Bessemer, Alloy and Enduro Stainless Steels 
Union Cold Drawn Special Sections 


Union Cold Drawn and Ground Rounds; Turned and Polished Rounds; 
and Turned, Ground and Polished Rounds (Union Precision Shafting.) 


MACHINERY, June, 1953—103 


<> 
« 
~ 
ts 


a here are several types of Bethlehem 
rolled-and-forged circular blanks which are, as you 
can see, very sturdy specimens. They will be used in 
different kinds of work, but one and all, they are in 
for a life of hard labor. 

These blanks, and all similar blanks made by 
Bethlehem, are strong and homogeneous—strong, 
tough steel from rim to rim. You'll find them perfect 
for gears, crane wheels, sheave wheels, turbine rotors, 
flywheels, and other rugged parts that work day in, 
day out under very heavy loads. 

A special process involving both rolling and forging 
produces uniform density of metal and an excellent 
grain flow. As a result, something more than strength 


is achieved. Because of the firm, solid steel all the 
way through, the blanks machine dependably and 
easily, with no hidden trouble down beneath. No 
flaws that can mean discarding a piece after expensive 
preliminary cuts have been taken. 

And speaking of machining: we furnish the blanks 
rough-machined, so that there’s a minimum of finish- 
ing work for you, the customer. 

Bethlehem circular blanks are available untreated 
or heat-treated, in sizes ranging from approximately 
10 to 42 in. OD. Ask for particulars—or write for 
a free copy of illustrated Booklet 216. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM ROLLED-and-FORGED CIRCULAR PRODUCTS 
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We're getting reports from all over the country on how operators 

really like the new 3’ Arm 7” Column Radial Cintidrill. The smooth way 

it “handles” . .. the wide range of jobs within its 1-inch capacity .. . 

its round-the-clock reliability -can all be summed up as BALANCED DESIGN. 
It'll be worth a check right soon on how this new economy-priced radial 

can smooth out drilling schecules and save money for you. 


buys Their, clase 


CINTI 


CINCINNATI LATHE & Toot Co., CINCINNATI 9, Oul0, U.S.A. 


Unit construction throughout 


Anti-friction bearings throughout 


All geared head 
with automatic lubrication 


9 spindle speeds 
in geometric progression 
30 to 1 overall ratio 


6 power feeds 
Simple direct drive 


All speed and feed transmission gears 
of alloy steel, hardened 


This cost-saving radial is just one of the complete 

balanced line of Cintidrills, including 21” sliding head 

box and round column floor drills; 14” 3000 and 16” 3000 sliding 
head bench and floor drills; 16” and 18” Royal Cintidrills, 

bench and floor models, single and multiple spindles. 

Write for catalogs and name of your nearest dealer. 
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CINCINNATI LATHE & ToOL Co., CINCINNATI 9, OHIO, U.S.A. -— 


PRINTED IN U. 


MORE QUALITY FEATURES 
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ix 
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Check these features that make Universal drill bushings outstanding: 
1. Super finish reduces wear to a minimum. 2. Blended radius reduces 
tool hang up. 3. 100% concentricity and hardness tests assure accuracy. 
4. Knurled head provides quick sure grip. Order from the office nearest 
you ... 1060 Broad St., Newark, N.J., 5035 Sixth Ave., Kenosha, Wis., or 
write direct to our home office. 
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_ ee are you're already using many items from some 


of these Taft-Peirce product lines. You should know them all. 


Each has certain exclusive advantages that set it apart from competitive 


products. Many of them are actually not competitive at all — since in their own 


specific field of application nothing else compares. For example: 


T-P Superpower Magnetic Chucks pack more 
power in less space. 


T-P #1 Surface Grinders and Lapping Machines 
easily produce surfaces with an accuracy, flatness, 
and finish previously considered difficult or im- 
possible. 


T-P CompAlRator measures a wider range and 
variety of work than any other air gage. The 
COMPUTING CompAIRator also solves simple 
problems, and indicates the 

result on the dial-face. 


T-P Rotochek, a valuable ad- 
junct to the T-P line of fixed 
gages, is the fastest thread gag- 
ing method ever devised. Push 
— and the gage enters the work. 
Pull — and it disengages. 


T-P Tool Room Equipment includes many special 
time-and-labor-saving items such as taper testing 
fixtures and adjustable angle plates to mention 
only two. 


Each of these products is part of a complete 
Taft-Peirce line. Available in standard or special 
models tailored to your needs. Full details are 
described in the new Taft-Peirce Handbook. 
Write for your copy today. 


THE TAFT-PEIRCE MANUFACTURING COMPANY + WOONSOCKET, RHODE ISLAND 
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Niagara Inclinable Presses with 
Air Sleeve Clutch cannot be 
matched for economy, efficiency 
and dependability on jobs re- 
quiring high frequency clutch 
engagement. 


Write for information, 


IAGARA MACHINE WORKS BUFFALO 


= 
A 


the 


1. Punching two round blanks per stroke on drawing on A-514 Presses A-3'% Presses. 
Niagara A-5% Press with Air Sleeve Clutch. with Air Sleeve Clutches. 


8 9 
A 
8, 9. Forming hexag- 
. onal shape and Iron- 
ing side wall on A-5% 
Presses with Air Sleeve 


Clutches and with 
Niagara Cushions. 


The final piercing and 
tapering operations are 
done on A-3% Presses 
(not shown.) 


DISTRICT OFFICES: DETROIT PHILADELPHIA 


WHEN SMALL PARTS GET 


AND TOLERANCES GET 
CLOSER 
YOU NEED... 4 
| 
SWISS AUTOMATICS A 
Bechler Model A-10- 
_. ‘When tolerances are too tight, and parts are too slender Ke 
intricate to be produced on ordinary screw machines, 
4 then Bechler genuine Swiss Automatics are probably Actual 
_ what you need. Fifty years of experience have made INDICATOR , sise 
* Bechler the leading builders of Swiss type Automatics— SHAFT § 
and BECHLERS are SWISS-MADE. 
a Bechlers do the job quickly, accurately, uniformly, 


and with exceptionally high finish. Five tool slides, with 
single-point tools, can be individually adjusted with 
micrometer screws. The two horizontal siides of the 
double tool attachment are used for undercutting and 
burnishing. Different models are available with capaci- 
ties up to 114” diameter and 9” turning length. 

Get in touch with us soon. Find out how Bechler can material | stainless steel, type 303 
help you make better products to meet and beat higher - 
and higher standards. precision gag 
@ Service centers in New York and Los Angeles-factory § 

. trained men will plan layouts, produce tools, cams, and — on bearing surfaces | 6 MIRMS 
ee machine | Bechler, Model: A-10 
The Bechler Model .A-10 can produce many : 
different precision parts up to 44” dia., 234” long. Here are just a few, actual size: 


COSA 


IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 
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SCHENCK 


Now, in a fraction of a minute and in a single run, you can accu- 
rately determine the amount and location of dynamic and static 
unbalance on rotating parts. The SCHENCK Electro-Dynamic 
Balancing Machine has a sensitive and accurate electrical meas- 
uring system—without electronic tubes or oscillograph—that will 
indicate unbalances caused by displacements as little as 0.00004” 
from the center of gravity. Simple and easy to operate, the 
SCHENCK Balancer, by coordinate measurement, quickly indi- 
cates on a Wattmeter the unbalance of the rotating part. 


Model R63—balancing 
turbine rotors 


The workpiece is balanced 
easily by adding or remov- 
ing weight units at two of 
the four balancing points 
located within the coordi- 
nates, 90 degrees apart. For 
many production installa- 
tions, Schenck Balancers 
combined with machine 
tools—check, correct and in- 


spect parts in one set-up. 


SCHENCK ELECTRO-DYNAMIC BALANCING MACHINES ARE THE RE- Model R33—balancing 

SULT OF 40 YEARS WORLD-WIDE EXPERIENCE. THEY ARE MADE 

IN MANY CAPACITIES TO BALANCE ROTATING PARTS WEIGHING 
UP TO 100 TONS. 

Machine Type R13 R23 R33 R43 R53 

Measuring Range 1-22 3-66 1-220 3-660  11-2,200 

(Weight of part in Ibs.) 

Machine Type R63 R73 R83 R93 

Measuring Range 33-6,600 110-22,000 330-66,000 1100-220,000 

(Weight of part in Ibs.) 


Let Cosa Engineers recommend the proper Schenck 
Balancer for your needs. Or, send for detailed catalog. 


IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 
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Take the load off your 
Radials and Uprights 
with the NEW 


Many a radial or heavy duty upright is now burdened with 
operations which can be performed with greater 
speed, economy and efficiency on the new 
Leland-Gifford No. 3 MVB. Rugged, 
powerful, versatile, it will handle 
holes up to 1/4” in steel 

or 1/4” in cast iron. Available with 
one to four spindles; power, hand or 
hydraulic feed; two or eight speeds 
with single or four speed motor and 
back gearing — it is adaptable to any 
general purpose or mass production 
drilling, tapping, reaming and 
counterboring assignment. 


Look into the Leland-Gifford No. 3 MVB. 
It will not only pay for itself quickly — 

but give you an extra bonus by taking the 
load off more costly equipment. 


Write for Complete Information 


Wa 
DETRO! 
yy West McNichols St. 
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é A ‘ rm @ NEW YORK OFFICE 
= 75 Seovth Orange Ave. 
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A BRAND NEW 


Higher Precision 
MASTER COMPARATOR 


For Inside and Outside Dimensions 


THIS INSTRUMENT PROVIDES the ultimate in practical 
high-precision dimensional comparison. Its friction-free sensi- 
tivity assures a repetitive accuracy that makes possible an 
extremely high degree of fine measurement. Also, greater rela- 
tive magnification, and measuring range, together with positive 
rigidity and ease of operation, make this Comparator an excep- 
tional measuring instrument. 


® Magnification from 500X to 15,000X 
© Constant contact pressure 
© Fast, positive meter reading 


High repetitive accuracy 


LONGEST RANGE 


AN ELECTRONIC 
COMPARATOR 
- THE MORE YOU USE IT 
THE MORE YOU LIKE IT 
The accuracy, sensitivity, stability and 
versatility of this Electronic Comparator 
ZA become increasingly apparent as you use it. : 


Those who own it tell us they appreciate 
its all-’round practicality more and more 
the longer they own it. 


~ A few other Comparators (Send for Catalog) 
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(bese) Explores inside 
iameter for taper, out-of- 
round and bellmouth, etc., 
over total length of work- 
piece. Dial Indicator 
checks distance from bot- 
tom of bore to outside 
shoulder. 


AIR and ELECTRONIC 


The hole is measured by air and the measure- 
ment is classified by the electronic circuit 
into one of 18 categories. The g then 
automatically stamps the size on each work- 
piece for future identification. 


(Above, right) These two 
six-jet air plugs gage thin- 
walled workpieces for av- 
erage diameter. Especiall 
applicable to work whic 
may be distorted when 
fitted to its component. 


Single jet air plug inspects 
accuracy of location of 
three holes in workpiece 
in relation to the two 
large locating spindles on 
the master fixture. An ex- 
cellent gage for box, 
meter and pump sings. 


ten, 
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DIMENSIONAIR 


has Sveryiiing YOU NEED in an AIR GAGE 


AIR SNAPS 


Air Snaps are adjustable for 
size and made to cover all 
dimensions. Measuring con- 
tact is mechanical — not a 
jet. 


Three-jet air plug en- 
ables accurate inspection 
of out-of-round holes. 


Dimensionair permanently installed 
on honing machine. Oil and grit do 
not bother the gage. The Dimersion- 
air is ideal for this type of work. 


THE DIMENSIONAIR IS REALLY AN OUTSTANDING AIR GAGE. 
Not only is it unique in its basic repetitive measuring accuracy, stability and 
longer range per magnification, but it is set to zero in a second and requires 
a minimum of maintenance. Changing plug sizes is much quicker. Resetting 
zero is a matter of seconds... no fiddling around. 


Now Dimensionair, combined with electronics, is used for automatic sorting 
gages (See lower left illustratiom). 


Because only a Single Master is needed with the Dimensionair, the cost of 
two masters, as required by other air gages, is cut in half. Gage at lower right 
required only,25 masters, instead of 50, to cover all size requirements. That’s a 
worthwhile saving in any shop. 


The graduated scale is accurately calibrated. It is not a scale arbitrarily 
divided between plus and minus tolerances. The magnification is fixed. 


The gage plug has greater clearance and greater wear. The former makes it 
much easier to enter the plug in the hole. The plug wears much longer because 
the jets are set deeper; the greater range makes this possible. 


Owners tell us there is no comparison after they have used various types 
of air gages. You really owe it to your plant to use the Dimensionair. Federal 
Products Corporation, 1144 Eddy Street, Providence 1, Rhode Island. 


ASK FOR A DEMONSTRATION IN YOUR OWN SHOP 


A Dual Dimensionair gages the inner and Adjustable Air Gage for fast simultaneous inspection of 
outer faces of ball bearing raceways indi- Ball Bearing ID & OD over a large range of 25 different 
rectly by mechanical contact. sizes up to 10 inches. Checks taper, bellmouth and out- 


of-round. Used for incoming inspection. Cost of masters 
was cut in half because Dimensionair requires only one 


master for each size. 


Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 
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MIKEMASTER 


YOU MEASURE ACCURATELY 
WITH THIS INDICATING MICROMETER 


ONCE YOU HAVE USED IT you'll know you are getting 
more consistently accurate readings. By actual tests, four 
people, using a conventional style micrometer, each meas- 
ured the same diameter three times and the measurements 
differed from .0002” to .0008”. With the “Mikemaster”, all 
measurements but one were exactly on the nose and the 
latter showed less than .OOOL” variation. 


YOU CAN ALSO USE IT AS A SNAP GAGE 


Set Mikemaster to required dimension, set tolerance 
hands to tolerances,—and you can compare workpieces 
by inserting between anvils. Push-button retracts 
lower anvil for easy non-scratching insertion of work- 
pieces ... also saves wear on anvils. 


DESCRIPTIVE 

FOLDER ARNOLD 
~~ CONTINUOUS GRINDING 
UNIFORM PRESSURE on all measure - « GAGES 


time. No variation in readings because 


fh barrel 
speed. Tests prove superior accuracy. ele MORE OUTPUT PER MACHINE-HOUR 


NO NEED OF STOPPING THE GRINDER to gage or 
“mike”. The exact diameter is always visible on the Dial 
Indicator. “Spark-out” time is reduced. Both diameter and 
face, or width, can be controlled simultaneously. Gages can 
be interchanged quickly when gaging various diameters on 
the same workpiece. Work can be ground to closer tolerances 
at less cost and more nearly perfect interchangeability of parts 
can be obtained. 


The Arnold Gage elimi- 
nates scrap. Positive, pre- 
cise, visual size-control is 
obtained, independent of 
sizing controls of the 
machine. 


Arnold Gage Model LWF 
controlling diameter and 
shoulder length simultane- 
ously. 


INSIDE FoR 
OTHER GA COMPLETE CATALOG 


Multiple Outside Inside 
Dimensions Width & Dia, Width & Dia, 
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Way Grinders now available with single, 
multiple heads, or combinations of horizontal 
and vertical heads and in sizes to meet all 


requirements. 


Thompson has produced machine tool way grinders 
in many types and sizes that have eliminated hand- 
work and produced economical and accurate ground 
ways. However, recently increased production grind- 
ing of ways has been made possible by many new 
Thompson Way grinding developments such as: au- 
tomatic grinding and truing cycles; dual vertical or 
horizontal heads for grinding ways different heights; 
horizontal multi-wheel grinding and vertical side and 
undercutting head; Hydrail way grinding for giant 
columns or bed ways. Three of the new Thompson 


Way Grinders are shown here. 


Designed especially for extremely large machine 
tool way grinding is this typical Thompson Hydrail 
Way Grinder. Size 48” x 48” x 192”. Part: grinder 
bed ways. 


The Thompson Grinder Company, Springfield, Ohio 


Copyright 1952—The Thompson Grinder Co. 


One of several new Thompson Double Head Dove- 
tail Way Grinders installed to speed work and hold 
accuracy in the plant of a leading lathe manufacturer. 


Multi-wheel grinding with auxiliary vertical head. 
Equipped with horizontal spindle having dual spaced 
wheels and auxiliary inclinable spindle. The front 
contoured grinding wheel grinds the rear set of ways 
and the rear grinding wheel grinds the front set, with 
vertical head grinding the sides and undersurface of 
the ways and rack seat. 


Write for details Today. 


Thompson 
SURFACE 
Grinders 
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qo. HH. HEAD | Drill one hole for tapered hole 


(approximately )4,"" smaller than small end 
of taper) 


NATCO 
TWO-WAY 
DRILLER ~ | 
made up of two » HEA 
HOLEUNITS 


Drill one hole for tapered hole 
(approximately smaller than small end 
of taper) 


Drill one hole with multi- 
diameter tool to remove as much stock 
for taper as possible. 


PART: axle Housing 
PRODUCTION: 30 parts per hour 


NATCO HOLEUNITS ARE FLEXIBLE AND 
INTERCHANGEABLE... . They provide standard, 


compact, self contained hydraulic units which can be arranged 
in groups to drill, bore, ream, counterbore, hollow-mill, chamfer, 
face or tap in various sides of a part with a minimum of handling. 
NATCO HOLEUNITS will operate horizontally or at any angle to 
form a way type or station type machine. Should the part or ad 
parts be altered NATCO HOLEUNITS may be re-arranged with 
new spindle boxes. Thus you get highly specialized machines 
with standardized NATCO HOLEUNITS for highest production at 
low cost. Let a NATCO Field Engineer solve your “hole” problem. 
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Combination counterbore 


NATCO and face boss on one hole 1%" diameter 
TWO-WAY BORING counterbore 

AND FACING 

MACHINE 
made up of two — R. H. HEAD 


HOLEUNITS 


Combination counterbore and 
face boss on two holes 1%" diameter 
counterbore. 


PART: same axle housing after firsts NATCO machine 
completes drilling. 


PRODUCTION: 45 parts per hour 


to help you solve your problems in 
Drilling, Boring, Facing and Tapping. 


NATIONAL AUTOMATIC TOOL COMPANY, INC., Richmond, Indiana 


B nanch 2 1809 Engineering Bidg., CHICAGO @ 409 New Center Bidg., DeTroir 
1807 Elmwood Ave., BUFFALO @ 2902 Commerce Bidg., NEW YorKCiTY 
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ACCURACY 


3/3" 10Gauge Zero 
Micrometer accuracy starts with 


Cincinnati Hydraulic Holddowns. 
They exert tons of pressure and 
automatically hold all thicknesses 
| of work securely. 


We 
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VERSATILITY OF 


NEEDED, TOO. 


, Indianapolis, ;Indiana 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS « SHEARS « BRAKES 
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Easy on the draw 


for dies, thus reducing wear. Draws are now made on 
over 2,000 pieces before dies require polishing. Al- 
though the drawn pieces are not cleaned until long 
after the drawing operation, there have been no 
rusting troubles. 


@ Shown above is the drawing operation used by 
The Lock Joint Tube Co. in the production of auto- 
mobile steering gear jackets. Two %4-inch draws are 
made on steel tubing. 


Dissatisfied with the performance of a conventional 
drawing compound on this job, operators took the 
advice of a Standard Oil lubrication specialist and 
switched to Sranostamp C Compound. 


This product has met their needs on every count. 
It has proved economical to use because operators 
have been able to mix it with water and soluble oil 
and apply that mixture in light coatings to the steel 
tubing. Sranostamp C has provided better protection 


Whatever your problem or need, you'll find, as did 
this midwest company, that a Standard Oil lubrica- 
tion specialist can help you. He has a complete line 
of high quality cutting oils to offer and the training 
and practical experience to apply them most effec- 
tively. You can get his help quickly and easily by 
phoning your local Standard Oil Company (Indiana) 
office. Or write: Standard Oil Company, 910 S. Mich- 
igan Ave., Chicago 80, IIl. 
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YOUR 


STANDARD OIL COMPANY 


(INDIANA ) 


problem? 


Russ Jenkins (left), lubrication 
specialist in Standard Oil’s South 
Bend office, helped the superin- 
tendent of this midwest plant 
improve a drawing operation 
through the use of a STANOSTAMP 
Compound. 

Mr. Jenkins is one of a corps of 
able lubrication specialists who 
are located in Standard offices 
throughout the Midwest. These 
men have been specially trained 
in Standard Oil Lubrication En- 
gineering Schools and, in addi- 
tion, have a wealth of on-the-job 
experience. The specialist nearest 
your plant is ready to give prompt, 
expert, and thorough attention to 
your lubrication problems. 

It’s easy to obtain his services. 
A phone call to your nearest 
Standard Oil Company office will 
bring him quickly to your plant 
... with no obligation to you, of 
course. 


Spells “‘finish’’ for another cutting problem. 
A midwest manufacturer wanted better finish on steel 
valve seats. Stanicut Cutting Oil 117 BCS replaced 
a more expensive product on this screw machine job 
and produced the desired finish. It also extended tool 
life, resulting in lower tool cost and fewer tool changes. 


Solution for a hard water problem. Surerza Sol- 
uble Oil has helped the U. S. Machine Corporation, 
Lebanon, Indiana, overcome a hard water problem. 
Mixed with the hard water used in the plant, SuPERLA 
Soluble Oil has given excellent results on jobs calling 
for the machining of cast iron. There has been no 
spoilage of the work due to rusting. Tool life has been 
highly satisfactory. Clean operation and freedom from 
odor development have provided desirable working 
conditions for machine operators. 
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Get fast, positive line boring 
accuracy for to 17’ dia. with... 


DAVIS SINGLE CUTTER MICROMETER 


1. Cutter — Carried in stock 


3. 


of HSS or Tungsten Car- 
bide tipped. Other mate- 
rials per order, 
Micrometer adjusting 
screw. 

Gib— Hardened and pre- 
cision ground to fit dove- 
tail slot in block, allows 
for seating and accurate- 
ly clamping of block with 
taper lock screw. The 
taper lock screw clamps 
the block firmly against 
the rear of the slot in the 
same manner as used in 
the Davis standard block 
type construction, 


4. 


5. 
6. 
7. 
8. 


10. 


Keeper Plate — Retains 
adjusting screw. 

Keeper Block — Retains 
adjusting screw, 

Keeper Screws — Holds 
assembly in block. 
Centers—For circle grind- 
ing cutter on diameter. 
Cutter Support Screw — 
Supports and adjusts cut- 
ter for regrinding purposes. 
Cutter Lock Screw—Locks 
cutter firmly in place. 
Cover Plate — (Not 
Shown). Dovetailed to 
fit block prevents entrance 
of foreign matter into gib 
and screw assembly. 
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ADJUSTABLE BLOCKS 


H™: the way to boost efficiency on general purpose jobs that 
demand rigidity and a wide range of cutter adjustments. 


In addition to regular line boring with either standard or special 
bars, Davis tools with the exclusive adjustable feature are easily 
adapted to counterboring, undercutting, grooving, facing or cham- 
fering. Block and cutter adjust as a unit to assure full cutter 
support at all settings. 


Made of high grade tool steel, hardened and ground, the blocks 
can be furnished with High Speed Steel, Cobait, Stellite, Tungsten 
Carbide tipped or Tantalum Carbide tipped cutters. 


For details, write for bulletin No. 602. 
If Davis can’t bore it, it can’t be done! 


DAVIS BORING TOOL DIVISION 


GIDDINGS AND LEWIS MACHINE TOOL COMPANY 
FOND DU LAC, WISCONSIN 
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will give 


holes per grind. 


DISTRIBUTORS EVERYWHERE 
are ready to serve you! 


«12-42 East 49th Street e Cleveland 14, Ohio 
Stockrooms: New York 7 + Detroit 2 +. Chicago 6 + San Francisco 5 + Los Ang 


After Westinghouse installed the new Bardons & Oliver 
No. 5 Turret Lathe their production on Corox Heater Head 
Flanges increased over 100%. 


The performance story at Westinghouse is just one of 
many. Bardons & Oliver Turret Lathes have served industry 
for over 60 years with continuing improvements to keep 
ahead of modern industry. Your inquiry for literature or 
additional information is always welcome. 


BARDONS 


OUBLES 


heater hea 


1135 WEST 9TH STREET CLEVELAND 13, OHIO ee 
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All main bearings and 
slideways protected 

by Minster’s automatic oil 
lubrication system with 
return, The oil lubrication 
to the main bearings is 
under heavy pressure. Oil 
to the slideways and other 
bearings is supplied by the 
same system but is under 
gravity flow. 


MINSTER PRESS CUTS 80,000 POUNDS OF STEEL 
DAILY FOR 6 YEARS WITHOUT A BEARING FAILURE 


Complete, convenient protection to main bearings and slideways is 
a “must” with modern automatic production presses. You get that 
protection with Minster’s automatic oil lubrication system, first in- 
stalled on a Minster press in 1939. 

Typical performance record is that of the press illustrated . . . 80,000 
Ibs. of steel cut up daily for six years without a single bearing failure. 

Minster’s automatic oil lubrication system creates a protective film 
on bearing and slideway surfaces having extremely close clearances. 
It proves the necessary frequency of lubrication as well as eliminates 
possible operator forgetfulness. It is a return system with central pump, 
two filters and reservoir. 

Automatic oil lubrication with return is an important contribution 
pioneered by Minster. It is another example that proves the statement: 
Minster is first in press design. 


FIRST DESIGN 


THE MINSTER MACHINE COMPANY, MINSTER, OHIO 
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35 ton “Hy-Power" Riveter attaching brake backing 
plate assembly to rear axle housing with cold rivets. 


costs 


Here’s why manufacturers of autos, trucks, farm implements and other 
fabricated metal products use Hannifin “Hy-Power” Hydraulic Riveters: 
“‘Hy-Power" formed rivets cost less... 


ONE MAN RIVETING. No bucker-up needed. Hannifin light weight, 
forged C-frames are easily maneuvered and positioned by one man. 


One man handles this 50-ton “Hy-Power" 
FASTER RIVETING. Even unskilled operators head 4” rivets in 24 Riveter with effortless ease in working 


seconds. A single control button starts and stops the automatic cycle. on railroad car underframes. - ' 


STRONGER JOINTS. This “silent squeeze’”’ method, hot or cold, 
expands rivets to fill holes completely; forms fillets under both 
heads for extra strength. 


SELF-CONTAINED, QUIET. The Hannifin ‘“Hy-Power” Hydraulic 
Pressure Generator quietly supplies pressure to the ‘“Hy-Power” 
cylinder which does the work. These cylinders are available in 7%, 
10, 124%, 17%, 25, 35, 50, 75 and 100-ton capacities. 


OTHER OPERATIONS, TOO. In addition to riveting, Hannifin ‘“Hy- 
Power” equipment is used for staking, punching, forming, pressing and 
bending. Write for your copy of Bulletin 150. A stationary “Hy-Power” Riveter joins hub 

and runner assembly of hydraulic couplings. 


Hannifin Corporation, 1109 S. Kilbourn Ave., Chicago 24, Illinois ° 
Air and Hydraulic Cylinders « Hydraulic Presses « Pneumatic Presses « “Hy-Power” Hydraulics « Air Control Valves 
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Not Just a Hole in One— 
but ONE 
SIMULTANEOUSLY! 


CAST ALUMINUM HOUSING 


ROUGH 
STRADDLE 
FACE and 
FINISH 


ROUGH and 
FINISH TURN 


ROUGH and DRILL SIX 

FINISH BORE § .322 HOLES ROUGH and 
IN A SINGLE SIZE TURN 
OPERATION and FACE 


SURFACES MACHINED ARE INDICATED BY HEAVY LINES 


On a 5-DE POWER-FLEX 
Automatic Turret Lathe teamed with P&J TOOLING 


An unusual job? No, not for that great production team, a P&J Automatic plus P&J Tooling, that has taken hundreds of 
other tough. jobs like this in its stride . . . and done them faster, better and more profitably. The ingenious, time-saving 
set-up shown here makes use of a slide tool — operated by the cam on the overhead pilot bar —to machine the two 
3.875” diameters which are smaller than the flange diameter nearest the turret. Notice too that all six holes in the flange 
are accurately located and drilled simultaneously in a single operation. This is made possible by using a special P&J 
Multiple Spindle Drill Head that is automatically indexed into position and locked. 


If you'd like to produce your hard-to-machine jobs quicker 
and more accurately with fewer rejects and greater profits, 
let the P&J Team go to bat for you. Send today for your 
copy of the 5D POWERFLEX Bulletin No. 131 .. . or 
ask P&J Tool Engineers to submit recommendations 
based on your own prints or sample parts. 


Porta s. JOHNSTON Co. 


PAWTUCKET, RHODE ISLAND 
SUBSIDIARY OF 


‘Pratt a WHITNEY 


DIVISION NILES — BEMENT — POND COMPANY 


WHITE CONTACT WARE 


PRATT & WHITNEY 
GIMMATI © CLEVE 


BALLAL, THE STANCO HOUE 
TOM, NTLMS & CO. 
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Parts cleaning time 
slashed 80 per cent 


Bearings cleaned faster, more thoroughly, 
by G-E Ultrasonic Generator 


Miniature Precision Bearings, Inc., of 
Keene, New Hampshire, manufacturers 
of precision ball bearings in miniature 
sizes, has reduced cleaning time of ball- 
bearing parts by more than 80 per cent 
by adopting a General Electric Ultra- 
sonic Generator. 


In manufacturing these small bear- 
ings, each part must be measured and 
tested many times during fabrication. 
This manufacturer formerly used forced- 
air cleaning and time-consuming hand 
dipping to clean components. Now, with 
ultrasonic irradiation, fifty parts can be 
cleaned by one operator in less than 
one minute to meet rigid inspection— 
cutting rejects of assembled bearings. 


G-E ULTRASONIC GENERATOR has been 
found increasingly effective for cleaning 
of small parts; cleans in inaccessible 
corners, small holes, and wherever com- 
plicated shapes exist; speeds cleaning 
in a 10-to-1 or even 100-to-1 ratio. 


Your nearest G-E Apparatus Sales 
Office will furnish further information 
on ultrasonic cleaning, or send your 
specifications to General Electric Co., 
Section 687-128, Schenectady 5, N. Y. 
Send for your free copy of Bulletin 
GEA-5669 on ultrasonic cleaning. 


50 PRECISION PARTS can be placed in the 
beaker and cleaned in less than one minute 
with ultrasonics. Cleaning can be done with 
either alkaline or hydrocarbon solvents. 
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GENERAL 


YEARS OF ELECTRICAL 
PROGRESS 


EASY OPERATION of ultrasonic generator eliminates cleaning bearings with 
cumbersome baths, and cuts handling time. Other users report ultrasonic 
cleaning easily removes waxes, oils, greases, and even residual metal chips. 


ELECTRIC 
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Pneumatic 
Cylinders 


of 10 separate pilot valves for VA" LP.S. 


remote control. 

@ Fewer Valves to Stock 

@ Fewer Parts to Stock 

@ Maximum Interchangeability 
@ No Springs in Main Valve 


Write for Bulletin 231. 


EXCLUSIVE REPLACEABLE 
CARTRIDGE 


Air filters, pressure 
fo regulators and lubri- 


operated equipment. 
Bulletin 10108. 


Piston-operated poppet design. 2 and 3-Way 
Exclusive replaceable cartridge for Valves. 

easier maintenance. Speeds to 600 Same valve operates « 
cycles per minute. Pressure from 2-way or 3-way, nor- 
15 to 150 p.s.i. Integral, solenoid- = mally open or nor- 


controlled pilot heads or a choice mally closed. %" to 


NEW! REVOLUTIONARY HANNIFIN 
P-M Pilot-Master Valves 


4-Way Valves. 


Two 3-way valves 
mounted in compact, 
common body. Two 
piston poppets. Two 
cartridges. 2", 
1.P.S. 


AIR WARDEN’ 


cators to protect air 


of pneumatic cylinders is made with 
two types of pistons . . . bores from 
1” to 16”. . . six standard mount- 
ings. Really standard, these cylinders 
are tooled to tolerances that assure 
accurate mounting to make assem- 
bly to your machines easier. Really 
built, each cylinder is “TRU- 
BORED” and honed, piston rods 
are ground and polished, inter- 
changeable end caps, heavy duty tie 
rods . . . rugged, yet precision con- 
struction throughout! 
Write for 

Bulletin 210 


Disc Type 


Air Control Valves 
Designed for smooth, positive and ac- 
curate control of air-operated equipment. 
Bronze discs lapped to perfect seal with 
seats. Packless design. For hand, foot or 
electrical operation. Sizes: to 1.P.S. 


Write for Bulletin 57-W 


Hannifin Corporation, 1109 S. Kilbourn Ave., Chicago 24, Ill. 
Air and Hydraulic Cylinders * Hydraulic Power Units * Pneumatic and Hydraulic Presses * Air Control Valves 
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Really complete, the Hannifin line 
HANNIFIN HAS THE 
MOST COMPLETE 
OF AIR CONTROL 
L 
| 
controtied 
air-operated disc valve 
. 
(Also spring return 
' : 
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SOCKET SCREWS SIZE-MARKED CAP 


; ORDER from the local P-K DISTRIBUTOR... 
the SUPPLY SPECIALIST that serves you 
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This unique 
head design saves 


assembly time 


Only P-K offers the Size-Mark and Gear 
Grip on Socket Head Cap Screws. 

The size is clearly incised on the head, 
can be seen at a glance. It saves time and 
wasted screws when sizes get mixed up, pre- 
vents errors by “green” workers, helps vet- 
erans, also, to speed assembly. Maintenance 
men like it — it aids them in reassembling. 
Gear Grip prevents slips, speeds work, even 
when fingers are oily. 

Since assembly expense is a sizable per- 
centage of total production costs (in some 
products as high as 75%), fastening oper- 
ations are any manufacturer’s primary target 
for cost reduction. 

Start making savings you've missed. Ask 
for samples. Parker-Kalon Corporation, 202 
Varick St., New York 14. 


SOCKET 
SCREWS 


SOCKET SCREW 
DIMENSION 
FINDER 


Helps you plan assemblies. Pocket-size plastic 
chart gives essential dimansions of all types of 
P-K Socket Screws. Includes Set Screw Point 
Dimensions, and Thread Length Formula. Avail- 
able FREE from your P-K Distributor. 
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Production men give varying degrees of 
importance to one tool feature over another 
.. . lightweight . . . high speed . . . ease of 
handling and low power consumption or low 
maintenance. But they always agree that the 
all-important requirement is the ability of 
the tool to increase man hour productivity. 

And that’s where CP Hicycle Portable 
Electric Tools for grinding, sanding, buffing 
and polishing can help out. CP Hicycle tools 


Chicago Pneumatic 


PNEUMATIC TOOLS » AIR COMPRESSORS ¢ ELECTRIC TOOLS + DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS * AVIATION ACCESSORIES 


not only increase work productivity but they 
answer all other requirements, too! They’re 
lightweight and easy to handle with no speed 
sag under load. Their Hicycle induction 
motor assures maximum power with low 
maintenance — has solid rotor, no arma- 
ture to burn out . . . no commutators or 
brushes to replace. Write for more details. 
Chicago Pneumatic Tool Company, 8 East 
44th Street, New York 17, N. Y. 
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Britai 


cessibility- 


and tool 


Making Progress 


Try and find a manufactured product that hasn’t been 
made better looking and easier to use than the similar 
product of even a few years ago. 


The most amazing thing about these manufactured 
goods of today is that they cost the user relatively little 
more, or no more than they did when manufacturing 
costs were half what they are today. 


The answer is not hard to find if you look inside the 
factories of leading manufacturers . . . more and more 
new and better automatic machines, making the most of 
new materials, and each performing more and more 
operations with greater speed. 


Machines for making progress are the tools for keeping 
the American economy at record breaking levels of pros- 
perity. Many of these tools are New Britains. Illustrated 
are three which have provided cost cutting answers to 
literally thousands of manufacturing problems. Are you 
using them for all they are worth? Your competition is. 


AUTOMATIC BAR AND CHUCKING MACHINES 
PRECISION BORING MACHINES 
LUCAS HORIZONTAL BORING, DRILLING & MILLING MACHINES 
NEW BRITAIN +6F* COPYING LATHES 


THE 


NEW BRITAIN MACHINE COMPANY 


Lucas Machine Division 
Cleveland 8, Ohio 
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. New Britain-Gridley Machine Division 
: ia = New Britain, Connecticut Model 
4 


Model 126 


A new New. Britain single spindle... 
automatic@Wwhich belongs in almos 
every turggt lathe department — to cut 
costs on piéces which are on the border 
line between turret lathe and multiple~ 
spindle It is remarkable 
for its md@@hanical simplicity and sim- 
plicity offperation. A new approach 
in singleg@pindle turning, it incorpo- 
rates in por ant features which guar- 
antee hel ick set up essential to 
oduction and manpower 
savingspen both short and long runs, 


Model 50 


The New Britain double end, tool or 
work rotating precision boring machine 
specifically designed for products 
requiring the most exacting accuracy 
at high production rates. Tooling set 
ups and types of pieces machined are 
practically unlimited. Both double end 
and single end jobs can be profitably 
produced on this machine by the use 
of its automatic cycling features. 


Model 675 


Six spindle automatic chucking 
machine. This famous line of New 
Britain Automatics includes four, six 
and eight spindle machines, all notable 
for maximum rigidity, accessibility and 
permanent accuracy. Open end con- 
struction makes tooling, loading, oper- 
ating adjustments and chip removal 
simple and easy, reducing down time 
to a minimum. This, combined with 
ample power and high spindle speeds, 
makes New Britain Chuckers out- 
standing for sustained high production. 
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Interchangeable Preset cams 
Provide ful] range of 


Cross slide feeds on New Britain's 
new si 


ngle spindle automatic. 
automatic. 
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WHITNEY CHAIN 


links up with... PRODUCTO 


DIE SETS 


MATERIAL 
14” SAE 3140 hot rolled steel in 
coiled stock. 
OPERATIONS 
Station No. 1 — Whitney Chain markings 


clearly embossed on each 
link. 


Station No. 2 — Four holes, two to a link, 
rough pierced. 


Station No. 3 — Two chain links blanked out on 


Tough, %4 inch-thick hot rolled steel chain links are not an 
each press stroke. 


easy stamping job... especially when heavy production 
TOLERANCES 


Hele die rg ee * must be matched with close tolerances and excellent finish. 
Hole centers + .001” — .001” 
Link Contour + .005” — .010” 
Die Set face parallel to feed slot + .002” —.002” Chain pepe presses “ee with PRODUCTO 4-pin 
PRODUCTION RATE progressive die sets. It’s typical of the way Producto 
153,000 links blanked per 40 hour week. Service teams up to set production records. 
Between grinds, 75,000 pieces. 


Here are the figures as this job rolls along at Whitney 


THE PRODUCTO MACHINE COMPANY 


985 Housatnnic Ave., Bridgeport 1, Connecticut 


NEED PROMPT SERVICE? 3PD52A 


CALL YOUR NEAREST 
PRODUCTO ASSEMBLY BRANCH 


For Precision Die Sets Fast Call... 


ALSO MAKERS OF TOOL AND DIEMAKERS ACCESSORIES, VISES, MACHINERY 
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no. 1309-W 


Finishes 2 bores and a 
taper straight and concen- 
tric. 2wheelheads are used 
on this semi-automatic. 
Max. traverse stroke, 6”. 
Max. grinding length, 32”. 


no. 1109 


For high production of 
small bores where accu- 
racy of size and finish are 
required. Max. traverse 
stroke, 6”. Max. grinding 
length, 32”. 


no. 2209 


For precision and high 
production grinding of ball 
bearing races, gears, rolls, 
bushings, etc. Max. traverse 
stroke, 6”. Max. grinding 
length, 


no. 1116 


A general purpose hole 
grinder for tool room, small 
shop, or general produc- 
tion. Maximum traverse 
stroke, 20”. Maximum 
grinding length, 8”. 


no. 1416 


Specially designed for 
grinding bores in long work, 
such as machine tool spin- 
dies. Maximum traverse 
stroke, 20”. Maximum 
grinding length, 8”. 


no. 1209 


A fully automatic, high 
production machine for 
small and medium bore 
grinding. Max. traverse 
stroke, 6”. Max. grinding 
length, 3”. 


no. 1460 


For production or single 
piece hole grinding on 
parts up to 60” diameter. 
Max. traverse stroke, 21”. 
Max. grinding length, 16”. 


internal grinding 9° 


“Alignment for Better 
Internal Grinding”, a new, 
sound color moving pic- 
ture is available for free 
showing to engineering 
groups. Write for descrip- 
tive booking form. 
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Be. mouth holes are a common internal grinding error. General 
available information advises simply turning the workhead or 
changing the length of traverse to correct this error, to generate 
a straight hole. In the case illustrated above, where bell mouth 
exists on both ends of the hole, either turning the workhead 
or changing the length of stroke will improve the shape of the 
hole but will not correct the error. In the illustration, the work 
axis “b” is tipped out of alignment with wheel and wheel path 
axis “‘a’’. When the wheel, moving on axis “‘a’’, traverses the 
front of the hole, it grinds above the work center line and 
the front of the hole will be oversize. As the wheel traverses the 
center of the hole, the hole will be smaller. As the wheel 
traverses the back of the hole, it grinds below the center line 
and the hole will again be oversize. While the wheel contact 
may be a full line, it will not be parallel to the axis of the work. 

The only possible remedy is to correct the alignment of the 
workhead axis “‘b” so that it will be parallel with the wheel and 
wheel path axis “a’’. Wheel wear will be uniform but, most 
important, the geometry of the hole will be correct. 

Bryant internal grinders are engineered to permit adjustment 
which will bring the workhead into proper alignment. 


Bryant Chucking Grinder Company 


Springfield, Vermont, U.S. A. 


Internal grinders ¢ Internal & External thread gages 
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GORTON 


Gorton Contour Mill, (M-12, Produces 


High Production 


Automatic Profiling 


AND CAM-LIKE 


of CAM 


SHAPES 


Extreme Accuracy 


and High-Surface Finish with Minimum Maintenance 


This machine produces highly accurate, 
identical pieces — complicated cam shapes, 
external or internal, or continuous grooves 
and slots of irregular radii. The Gorton 
Contour Mill is easy to use and versatile 
—a simple tracer-controlled, vertical-head 
milling machine with two rotary power- 
driven tables. No complicated electronic, 
hydraulic or pneumatic controls. 


CAPACITY... 

Wide spindle-speed range — 300 rpm to 10,000 
rpm — for either high-speed steel or carbide 
cutters, burrs or grit grinding wheels. The 16- 
inch master-copy table easily accommodates 
larger master cams. Several thin cams can be 
stacked and profiled at once. 


EXTREME ACCURACY... 


Operation depends upon a heavy, single- 
pivot beam which provides more accuracy 
than can be built into the tooling. A choice 
of several reduction ratios adds to accuracy 
and provides low micro-inch finishes. The 
reduction ratio principle produces piece 
parts to closer tolerances than those of the 
master. 


CUSTOM-DESIGNED ... 


The basic machine is standard, but each mill 
is tooled for specific work. Because all machine 
elements are individually motor-driven, the ma- 
chine can be adapted to a wide range of appli- 
cations. Write for complete details and your 


copy of Special Bulletin 2380-C- 1306. 


GEORGE GORTON MACHINE CO. 


1306 RACINE STREET © RACINE, WISCONSIN, U.S.A. 
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EMCINEERING 


High speed steel shockproof 

segments curl the chips out of the cut 
for cooler, smoother, faster cutting, 
and longer sawing life. 


SEGMENTAL COLD SAW 


Available from stock in Cuts | Cuts 
12” to 55” diameter. Up to FERROUS NON-FERROUS 
96” diameter supplied on order, % 


PRODUCTION | 


ATKINS 


ANOTHER Silver Steel, fia 


ATKINS SAW DIVISION, BORG-WARNER CORPORATION + SUCCESSOR TO E. C. ATKINS AND COMPANY + INDIANAPOLIS 9, INDIANA 
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MODEL 20A 
COMPACTING 
PRESS 


THE PROBLEM: 


One of the leading appliance manufacturers found 
it very hard to get parts of uniform density when 
compacting powdered metals. 


THE BALDWIN SOLUTION: 


By switching to Baldwin's Model 20-A, they are 
able now to compact parts of the desired uniformity. 
Specially designed for compacting powdered metals, 
this 75 ton press and Model 45-A (200 ton capacity) 
consistently produce compacts of even density for 
two reasons: 


1 The Balanced alignment of the punch and die is assured 
* by Baldwin's exclusive construction ... the punch is 
mounted on a rigid four-column guided head, permitting 
no deviation from the direct up and down motion which 
maintains such constant pressures. 


2 The Efficient feeder distributes the powder in the die 
* more evenly because it is the reciprocating type that 
moves in and out over the die with a very smooth motion. 
Moreover, the feeder’s cleanline design eliminates all 
recesses or projections that might keep the powder from 
filling the die cavity completely. 


Problem? 


. : For help in solvin mg any of your cimpuinien problems, you can count on the 
BLH : Baldwin Research and Development Laboratory. Please write for Bulletin 


3100 to Dept. 4019, Corp., Philadelphia 42, Pa. 


1 BALDWIN - LIMA -HAMILTON 


General Offices: Philadelphia 42, Pa. ¢ Offices in Principal Cities 
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was believing for a group of me- forgings. So they came to see for them- 
nical officials from one of the mid-west’s selves and they saw: 
earth moving equipment 


| Cuts deep. 
f i 
<a Cutting speed 300 feet per minute 


32° “AMERICAN” Pac paker 030" feed. 
“Lathe would eftectively use 60 horse pow. 
and cemented carbide cutting tools 
‘machining rough «nd tough alloy 


60 horse power registered by horse 
power meter during the maximum cuts. 


ot a shimmy or whirnper from the 
achine. 


ere amazed and convinced. 


model Pacemaker is endowed 

ower, stamina and convenience 

combine to produce a thor- 

ly dependable and highly pro- 
ductive unit. 


in No. 44 tells all... have one? 
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GEAR CUTTING 
GEAR FINISHING 


LAPPING 
GEAR CHECKING 
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for PRODUCERS 


BIG 


Large spur, helical, or herringbone gears with or without integral 
shafts, from 20 inches to 15 feet in diameter and up to 48 inch face 
width, as well as internal gears up to 48 inch diameter, 30 inch face 
width, can now be finished to high accuracy at far lower costs. 
Michigan's four new standard vertical shaving machines are de- 
signed for finishing large gears for marine, railroad, power plant, 
ordnance, and other applications. These V-series machines offer the 
following advantages: 


1. Drastic reduction if not complete elimination of costly and 
time-consuming lapping. 


2. Great reduction in shaving time. 


3. Ability to produce more accurate large gears than by any 
other process. (Accuracies down to three-tenths of a thou- 
sandth on 15-foot-gears.) 


4. Ability to cut hobbing time by use of multiple thread hobs. 


5. A standard machine (plus integral gear checking acces- 
sories) that provides high versatility in large gear manu- 
facture. 


Large gears finished on Michigan Vertical 

Shavers are more accurate, have longer life 

and higher load carrying capacity. They Write for 
operate more smoothly with a marked reduc- Bulletin No. V-53 
tion in noise. 


PRODUCTION HEADQUARTERS 


7171 E. MeNICHOLS RD. + DETROIT 12, MICHIGAN, U.S. A. 
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ON ANY MACHINE, faster opera- 
tion means greater production — and 
this is possible only with the right cut- 
ting fluid, properly applied. These con- 
ditions can be amply met with the aid 
of Texaco. 

**There is a complete line of 
Texaco Cutting, Grinding and 
Soluble Oils toassure longer tool 
life, better finish, greater pro- 
duction—whatever the metal or 
your method of machining it. 


**A Texaco Lubrication Engineer 
specializing in metal working 
will gladly help you choose the 
right cutting fluids for your jobs, 
help you in their proper han- 
dling and use. 

Let Texaco help you do all your machin- 

ing better, faster and at lower cost. Just 

call the nearest of the more than 2,000 

Texaco Distributing Plants in the 48 

States, or write The Texas Company, 

135 East 42nd Street, New York 17,N. Y. 


CACO CUTTING, GRINDING AND. 
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EYSTONE of United States 
economy and of its defense 
programs, machinery is a topic of 
continuing interest in Washington. 
Each new concept of how the defense 
program is to be handled requires 
a shift in thinking as it affects 
machinery. 

The topic around which all con- 
versation revolves is the expected 
compromise between the views ex- 
pressed in the Vance Committee 
' Report, and those voiced more re- 
cently by Defense Secretary Charles 
E. Wilson. The Vance Report recom- 
mended an extremely broad “mobili- 
zation base.” The idea of the base 
was to establish stockpile productive 
capacity, rather than to produce and 
store planes, tanks, guns, and other 
military materiel subject to rapid 
obsolescence. Although it was con- 
ceded that plants become obsolete 
too, the Vance Committee contended 
that maintaining the broad “mobili- 
zation base” would cost much less 
than either junking obsolete fighting 
equipment or trying to win a war 
with it. 


NE trouble with the Vance con- 

clusions, critics hold, was that 
estimates of the breadth of the base 
were predicated upon inflated esti- 
mates of what the Armed Forces 
actually require. Some have pointed 
out that even if the entire produc- 
tive capacity of the nation were de- 
voted to defense, these combined 
facilities simply could not produce 
all of the items listed by the military 
as minimum “musts.” 

To correct this disparity, Defense 
Secretary Wilson has come up with 
the idea of a “production base” as a 
substitute for the sprawling “mobili- 
zation base.” The Wilson idea calls 
for dual-purpose plants wherever 
possible, instead of the stand-by 
type. Stand-by plants are presumed 
to remain idle in peacetime, but 
would be kept ready for quick re- 
turn to production if needed. Secre- 
tary Wilson’s dual-purpose plants 
would be designed and tooled to run 
civilian and military production 
lines virtually side by side. In case 
of emergency, the civilian line would 
be converted to defense production, 
manned by workmen familiar with 
the machines they were to work with 
and the materiel to be produced. 
Whichever the mobilization pro- 


The Vance Plan or the Wilson Idea 


gram followed, plans are well under 
way to finance the care of the produc- 
tion lines. The Vance Plan provides 
for a $2,000,000,000 machine tool 
pool, $500,000,000 having been set 
aside in the Truman budget for first- 
year acquisitions. In addition, after 
putting the machine tools in place, 
$300,000,000 is provided yearly for 
maintenance and modernization. 


In-Plant Care 


While the Vance proposal is under 
discussion, the National Industrial 
Reserve Review Committee has 
urged Congress to enact legislation 
authorizing the making of mainte- 
nance contracts with firms now using 
government-owned production equip- 
ment. The need for such legislation 
was stressed by the Committee when 
studies indicated that the removal 
of tools to central Government ware- 
houses for storage would result in 
a delay of about twenty-one months 
before a plant could get back into 
production when again needed. If 
machines were moved to inexpensive 
storage on or near the site of the 
private plant, the time lag would be 
cut to fourteen months. Less time 
lag would be possible if the machin- 
ery were left intact on the private 
site, but it was felt that the cost of 
such stand-by storage would be too 
great. 

The Committee urged a piecemeal 
approach to the stand-by production 
line. It suggested that about 10 per 
cent of the equipment be placed in 
a stand-by status each year for the 
next five years—the amount to reach 
approximately 50 per cent by 1958. 
The cost of maintenance in such 
a program was estimated at about 
$75,000,000. The Committee observed 
that this would be “a modest price 
to pay for preserving over a five- 
year period $2,000,000,000 worth of 
valuable equipment located in plants 
capable of producing 40 per cent of 
our military hard goods under con- 
ditions comparable to our present 
military mobilization.” 


Swan Song? 


With the status of the Munitions 
Board uncertain, many people are 
wondering whether new rules set by 
the Board for maintenance of ma- 
chine tool inventories may have been 
a swan song. The rules correct some 
previous defects by requiring that 


By LORING F. OVERMAN 


inventory reports include detailed 
data regarding the condition of 
equipment. 


NDER the new rules, reports 
are required from each of the 
three Armed Services semi-annually. 
First reports are due September 30, 
1953; thereafter February 28 and 
August 1. Inventories are to include 
all government-owned machine tools 
in the hands of contractors, industrial 
facilities, depots, posts, camps, sta- 
tions, bases, and active and inactive 
installations and storage sites. 
Inventory records are to include 
the standard commodity classifica- 
tion of the equipment code; the Fed- 
eral code for manufacturers; year 
built; condition. of the equipment; 
location; and the Department Sub- 
service Code. For the last eighteen 
months, the central inventory has 
been handled by the National Pro- 
duction Authority, which arranged 
for the lease of tools to contractors. 
The Metal-Working Equipment 
Division of the NPA has recom- 
mended that there be a central in- 
ventory of all government-owned 
production equipment—some 500,000 
pieces valued at about $6,000,000,000. 
The unsettled question is, “Who is 
to administer the inventory?” The 
Vance Committee suggested that 
control rest with the Defense Secre- 
tary, the theory being that no one 
service could then get its hands on 
more equipment than its programs 
justified. However, the idea that 
control had perhaps better be cen- 
tered outside the Pentagon is gain- 
ing support. 


Defense Secretary for Supply 


Support for the conclusion that 
the Defense Department is to have 
more to do with supply is evident in 
new legislative proposals. The Ad- 
ministration is known to be readying 
a Reorganization Plan which would 
transfer to an Assistant Secretary 
of Defense the functions of such 
agencies as the Munitions Board and 
the Research and Development 


Board. 
In drafting such a plan, parlia- 
mentarians tried to determine 


whether an Assistant Secretary of 
Defense for Supply could be created 
without amending the Armed Serv- 
ices Unification Act. 
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Two Essentials 
for Tool Rooms 


m rolls for companion units 
with an of power 


Milling Machines, with 
ttachments, are the units you should 
ecify for your tool room. These low-cost, 

precision machines give you mportan 


na money saved on original machine i in- 
\ estment. Hardinge units take over a wide 


operations ‘on the smaller work and give | 
better in finish. 


HARDINGE 


FUMIRA Ny. 
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What Users of Machine Tools 
Think About Depreciation 


EVERAL hundred letters were addressed 

last month to management executives of 
machine tool using plants by MACHINERY’S 
Research Department soliciting their opin- 
ions concerning depreciation allowances on 
production equipment permitted by the 
Treasury Department in filing income tax 
returns. It was felt that the findings of such 
a survey might be helpful to Government 
officials as they study regulations of long 
standing that have stifled the modernization 
of manufacturing plants and actually encour- 


aged the retention of obsolete equipment. 


Ninety-seven per cent of the executives 
who replied expressed the opinion that de- 
preciation rulings should be substantially 
liberalized; that such a change in tax regu- 
lations would be beneficial to the operation 
of their own companies and industry as a 
whole; and that the change would result in 
a higher productive rate throughout industry. 
Sixty per cent of the returns advocated a 
definite length of time in which a company 
should be permitted to “write-off” new 
equipment, the average time being eight and 
one-half years. Twelve per cent felt that each 
manufacturer should be permitted to depre- 
ciate his equipment investment at whatever 
rate he might elect. Another 12 per cent ex- 
pressed their viewpoint that the rate of de- 
preciation should vary according to the usage 
or wear to which the specific equipment was 
subjected. 

Thought-provoking excerpts from a lim- 
ited number of replies are as follows: 

“Ie seems difficult to reason that the Gov- 
ernment would pay the farmer for improv- 
ing the soil to get production and yet penal- 
ize the manufacturer for improving his 
machinery and facility although he creates 
greater salaries and wages, and makes a tax 
return to the Government which is far in 
excess of the farmer’s. This incongruity is 
not explainable, in my opinion. It would 
help all industry if tax regulations were 
more flexible- on machine acquirement and 
amortization.” —A. P. Higgins, Works Mana- 
ger, Consolidated Vultee Aircraft Corpora- 
tion, San Diego, Calif. 


“Inflation has been so rapid that if the 
machine tool is not depreciated in ten years’ 
time and replaced, the replacement costs be- 
come so prohibitive that enough money can- 
not be set aside to keep our machine shop 
up-to-date. All of us connected with machine 
tools know that because of the tremendous 
progress made in producing better tools, 
a modern plant today can out-produce a 
plant which is ten years old by probably 100 
per cent.”—Treasurer of a concern manufac- 
turing paper mill and textile machinery. 

“Let each manufacturer decide at what 
rate he wishes to depreciate the individual 
pieces of equipment and buildings, requiring 
only that the depreciation policy be consis- 
tent. To illustrate, 75 per cent depreciation 
one year and none the next would not be 
acceptable, but 20 per cent each year for 
five years would be. Some allowance for 
change should be permitted, but not for in- 
consistent and violent changes.”—Weld 
Morgan, Vice-President, Morgan Construc- 
tion Co., Worcester, Mass. 

“A more liberal treatment of depreciation 
would tend to make it even more possible to 
replace inefficient equipment, thereby either 
lowering costs (making more taxable profits) 
or reducing prices to increase the standard 
of living.”—P. G. McAusland, Treasurer, 
Reliance Electric & Engineering Co., Cleve- 
land, Ohio. 

“The aircraft industry is probably the 
most rapidly advancing major industry in 
the country. The desire of the Armed Forces 
and the commercial air lines for larger and 
faster airplanes has resulted in the need for 
stronger metals and parts with closer toler- 
ances. As each manufacturing process is de- 
veloped, new machinery is required. Fre- 
quently this machinery is obsolete before it 
is even installed, due to the rapid advance of 
technological developments and the fact that 
the industry must frequently design its own 
machinery. A large portion of the machinery 
now being used in our plant and in other 
plants of the industry is wholly inadequate 
for the jobs being performed. To improve 
this situation, millions of dollars should be 
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EW YORK DETROIT CHICAGO DALLAS SAN FRANCISCO 
“STANDARD LINE: Twist Drills - Reamers - Taps - Dies - Milling Cutters - End Mills - Hobs - Counterbores - Special Tools = 


spent for new machines, many of which 
would be obsolete in one or two years. 

“Although tax relief will not solve the 
problem, higher depreciation rates and a 
lesser life span on machinery as decided 
upon by management within the bounds of 
reasonableness to take care of the obsoles- 
cence factor, as well as allowable deprecia- 
tion rates of 25 to 50 per cent on all machine 
tools, would be a partial solution.” —Vice- 
president and general manager of a large 
airplane manufacturing company. 

“Much plant machinery, such as foundry 
equipment, should be amortized over a 
shorter period than machine tools unless the 
machine tool be a single-purpose tool subject 
to early obsolescence. Machinery subject to 
high abrasive wear might well be amortized 
within a four-year period, and multiple- 
purpose machine tools in a five- or six-year 
period.”—Chester V. Nass, Vice-President, 
Pettibone Mulliken Corporation, Chicago, III. 

“The prime difficulty with the present tax 
legislation is that the tax bureau is permitted 
to make final determination of the allowable 
depreciation rates rather than the company 
management. As a result, depreciation rates 
for tax purposes are often inadequate to re- 
cover the plant cost applicable to each year’s 
production. Legislation should be enacted 
giving the taxpayer the right to determine the 
useful life of production equipment and to 
establish depreciation rates.”-—Comptroller 
of an outstanding electrical manufacturing 
corporation. 

“I feel strongly that the present tax regu- 
lations relating to depreciation allowances 
are uniquely designed to deter plant mod- 
ernization and to promote technological 
stagnation. This problem is made much more 
serious in a period of inflation and high 
Federal taxes on income. I believe this state- 
ment can be best demonstrated by a simple, 
hypothetical example. Take the case of a 
company which purchased a $5000 turret 
lathe in 1943. According to Treasury Depart- 
ment Bulletin F, a turret lathe has a useful 
life of twenty-five years. 

“In 1953, the company has recovered $2000 
of its original investment in the machine. 
It wants to replace that machine with a 
newer, more efficient machine—but the re- 
placement will cost $15,000. If it is the com- 
pany’s policy to finance new equipment out 
of current earnings, it must earn approxi- 


mately $50,000 under a Federal income and 
excess profits tax rate of 70 per cent in order 
to provide the replacement cost of the new 
machine. It can then recover the cost of the 
new machine at the rate of only $600 per year. 
It is my opinion that the period of write-off 
should be optional with the purchaser of the 
machine.”—Treasurer and general manager 
of a prominent machine-tool using and build- 
ing company. 

“By restrictive depreciation allowances 
coupled with high tax rates we find that 
chances of modernizing our equipment, or 
investing in other lines, are very much sty- 
mied. The concept that depreciation, or the 
return to the company of investments in 
equipment, must coincide with the life of the 
equipment is as ancient as many other con- 
cepts which have long since gone by the 
board. The amortization of an investment in 
equipment should be permitted in a way that 
will return the invested money in time for 
reinvestment in modern or different types of 
equipment.”—Russell C. Flood, Assistant 
Secretary, A. Schrader’s Son Division, Brook- 
lyn, N. Y. 

“I believe in the five-year write-off but 
scaled at 40 per cent the first year, followed 
by four years at 15 per cent. I do not believe 
that concerns, especially small and medium- 
sized businesses, can be strong unless they 
keep modern. Nor do I believe that the dur- 
able goods industries can progress to further 
developments without a continual replace- 
ment of the tools in use. It seems evident 
that the collection of revenue would not 
suffer by the above procedure and might 
really be helpd by a more liberal depreciation 
policy. It must be remembered that the tax- 
payer does not get a full refund in the write- 
off but only that portion which would have 
gone for taxes on the amount of profit rep- 
resented by the amount of the investment, 
and when this amount is written off, the 
equipment is no longer a tax exemption.” — 
L. C. Buehler, Vice-President and Treasurer, 
Indiana Gear Works, Indianapolis, Ind. 

Indications point toward a substantial mod- 
ernization of manufacturing plants during 
the years ahead—a rehabilitation program 
that would bring our standards of living to 
even higher levels than we have enjoyed in 
the past. Such plans should not be throttled 
by unrealistic administrative interpretations 


that benefit no one. 
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MACHINING 


You get them all...at Ryerson 


So call Ryerson for free-cutting steels 
and every other steel requirement. 


Interested in cutting the cost of machined 
parts? Your nearby Ryerson plant offers 


quick delivery of the fastest cutting steels 
on the market —steels that will boost man- 
hour production; save you money. 

Carbon steels, alloys, stainless—which- 
ever you need, Ryerson is your best source. 
Take Ledloy for example. This open hearth 
steel machines at surface speeds of 300 feet 
per minute or better, making it the fastest 
cutting steel available today. And Ryerson 
was the first to offer Ledloy for shipment 
from stock. 

Similar in chemistry to C1213, Ledloy 
contains a very small amount of lead which 
acts as a lubricant between steel and cut- 
ting tool. Asa result Ledloy users get greater 
production, longer tool life and a better 
finish on machined parts. In addition, 
Ledloy can be case hardened, bent or 
swedged. 

The wide selection of other free-machin- 
ing steels in Ryerson stock —ready for quick 
shipment, is indicated by the brief list at 
right. And remember, our steel specialists 
are always glad to work with you on any 
machining problem. 


Fast cutting steels in stock 


LEDLOY—You can't buy a 
faster machining steel. See 
why at left. 


RYCASE—Low carbon, high 
manganese, open hearth steel 
with excellent case harden- 
ing characteristics. Yet ma- 
chinability rating is within10 % 
of Bessemer screw stock. 


C1117—Open hearth high 
manganese steel widely used 
for combination of good ma- 
chinability and good carbu- 
rizing properties. 


B1113—If you want Bessemer 
screw stock, this is one of the 
fastest available. Machines 
ot 225 SFM. High sulphur 
content. 


C1213—The open hearth 
equivalent of B1113. Machin- 
ability slightly better. Cold 
working properties are much 
better. 


B1112—The standard Bes- 
semer screw stock on which 
machinability ratings of other 
steels are based. 


€1141—Often used instead 
of C1042 because of high 
strength, better machinabil- 
ity and greater resistance to 
wear. Responds well to heat 
treatment, flame or inducti 
hardening. 


RYTENSE AA—Improved 
medium carbon, high man- 
ganese steel. Machines at 
125 SFM, leaving smooth fin- 
ish. Good as-drawn mechan- 
ical properties and may be 
heat treated or hardened. 


RYCUT ALLOY STEEL—A 
medium carbon alloy that 
machines 25 to 50% faster 
than standard steels of same 
type. 


FREE-MACHINING STAIN- 
LESS—Type 416, a 12% 
chrome analysis with supe- 
rior free-machining prop - 
erties. Also Type 303 for bet- 
ter corrosion resistance with 
excellent machinability. 


CUT PLATES—Special 
high manganese steel with 
controlled sulphur addition. 
Cuts cleanly at speeds up to 
35% faster than ordinary 
steel, 


PRINCIPAL PRODUCTS: CARBON, ALLOY & STAINLESS STEELS—BARS, STRUCTURALS, PLATES: 
SHEETS, TUBING, MACHINERY & TOOLS, ETC. 


RYERSON STEEL 


JOSEPH T, RYERSON & SON, INC. PLANTS AT; NEW YORK © BOSTON e¢ PHILADELPHIA © CINCINNATI ¢ CLEVELAND e DETROIT 
PITTSBURGH @ BUFFALO e CHICAGO e¢ MILWAUKEE e ST. LOUIS e LOS ANGELES e SAN FRANCISCO e SPOKANE e SEATTLE 
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NE of the outstanding ordnance devel- 
opments since World War II has been 
the Army’s new artillery piece, a 280- 
millimeter gun capable of firing an atomic shell. 
Despite its tremendous size and weight, the gun 
can readily be transported from one position to 
another, and emplaced and fired within minutes. 
After a prototype of the weapon was completed 
by the Watertown Arsenal, the Dravo Corpora- 
tion, Pittsburgh, Pa., was awarded one of the 
prime contracts for building carriage assemblies. 

Both the limited number of carriages and the 
short delivery date for the initial order precluded 


By D. A. BOOTH 
General Mechanical Superintendent 
Engineering Works Division 
Dravo Corporation 


Pittsburgh, Pa. 


designing special machine tools and setting up 
production line techniques. Indeed, the large pro- 
portions of many of the components made such 
considerations impractical. As a result, consider- 
able resourcefulness was required in adapting 
and using available standard machine tools to 
meet the specifications of tolerance and finish of 
the carriages. This article examines several ma- 
chining operations that are of general interest 
because of the rather unusual manner in which 
problems that cropped up were solved in the 
Dravo machine shop. 

The main element of the gun’s top carriage 
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is a stress-relieved weldment, 38 1/2 feet long 
and approximately 6 feet square in cross-section. 
Finished surfaces to which the various parts of 
the assembly are attached must be held in close 
relationship. Most important of these are the 
highly machined stainless-steel recoil slides, 
which form the bottom chord of the carriage side 
frames. In planing the slides, the limitation 
imposed by the maximum stroke of the largest 
available planer (27 feet) was overcome by per- 
forming the operation in two settings of the 
work-fixture. 

It had been thought that the overhang of 11 


Fig. 1. To extend the planer 

ways for machining the slides on 

the 38 1/2-foot carriage, railway 

track sections and I-beams are 
employed. 


feet from the planer table would be sufficiently 
resisted by the strength of the fixture and work, 
particularly since the planing in either fixture 
setting would be directly over the table. The set- 
up of the first piece, however, proved this 
assumption to be erroneous, since the cantilever 
arrangement threw appreciable distortion well 
back into the area to be machined. As can be seen 
in Fig. 1, the problem was solved by constructing 
an extension to the planer bed of railway track 
sections on an I-beam frame. Straddling the 
tracks is a dolly consisting of a heavy beam, the 
top of which bears the weight of the overhang. 


Fig. 2. A traveling-head boring-bar mounted on an old engine lathe 
performs the preliminary boring operation on the cradle tube. 
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Fig. 3. With the cradle clamped 


to the lathe bed, the boring 
proceeds. The lathe was con- 
verted from belt to motor drive 
through a truck transmission. 


Hardened wheels on the bottom of the beam ride 
over the tracks as the planer table reciprocates. 
(In the illustrated view, the carriage is in an 
upright position, the planing of the bottom slides 
having been previously completed.) 

The gun cradle, the second largest component 
of the carriage, is formed from a main tube cast- 
ing. Welded to this member are the trunnion 
forgings, which are reinforced with fabricated 
plates, together with the mountings for the recoil 
and buffer cylinders, elevating rack, and loading 
platform. A time-consuming preliminary boring 
operation on the cradle tube involves recesses 


Fig. 4. 


Finish-boring of liners 


and recoil buffer cylinders in the 

cradle tube is handled on this 

6-inch horizontal boring, drill- 

ing, and milling machine pro- 

vided with steady bearings for 
the boring-bar. 


and counterbores for seals and bronze liners. 
Ordinarily, this operation would be performed 
on a horizontal boring mill, but because of lack 
of “open time” on such equipment in the shop, 
it is satisfactorily handled on an old engine lathe 
that has been equipped with a traveling-head 
boring-bar. 

How the lathe was adapted is shown in Fig. 2. 
Since the cradle bore has a minimum diameter 
of 22 inches and a length of approximately 13 
feet, an exceptionally rigid bar is required. The 
bar used was originally a pepe to shaft 
for the paddle stern wheel of an obsolete river 


a 
2 
i 
°F . 
q 
MACHINERY, June, 1953—159 


Fig. 5. Close-up view of steady bearing in 

the bore of the cradle tube, The bearing can 

be adjusted to remove sag from the 15-foot 
long boring-bar. 


towboat. After the corners were planed off, a 
recess was cut for a feed-screw. The bar was then 
turned and polished to a 9 7/8-inch diameter. 
Two large brackets of welded construction are 
mounted at the ends of the lathe bedways and 
serve as bearings for the bar. The drive from the 
chuck is floated, so that any inaccuracies in the 
lathe are not transmitted. 

The boring head is fabricated of two steel 
slabs. After the inside diameter was roughed out 
under size, it was welded with bronze to form 
a dam for a poured-babbitt bearing surface. The 
split halves then were bolted together and finish- 
bored to size directly in place after mounting on 
the lathe. 

One section of the boring head contains a tool- 
holder, constructed in such a manner that the 
cutter can be advanced or retracted radially by 
rotating a rod extending the length of the bar. 
Calibrations on the rod permit 0.001-inch ad- 
justments, so that accurate boring of deep re- 
cesses is possible. 
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To feed the head along the bar, the lead-screw 
of the lathe was disassembled from the front of 
the bed and located in the recess of the bar. A 
feed-gear box, borrowed from shop equipment 
not in use, was installed at the tailstock end of 
the boring-bar. Since the feed obtained directly 
through the gearing and the screw was 0.05 inch 


Fig. 6. Rotary table permits the 
top, bottom, and sides of the cradle 
to be presented to the horizontal 
boring, drilling, and milling ma- 
chine from the initial set-up. 


; 
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per revolution—too coarse for the required finish 
and available horsepower of the lathe—a trip 
mechanism was devised. Actuated by a cam on 
the bar, the mechanism reduces the feed to 0.0125 
inch per revolution through a star-wheel. 

In Fig. 3, one of the gun cradles is shown 
clamped to the bed of the lathe, with the boring 
operation in progress. The pneumatic drill seen 
on the frame at the feed-gear box is attached to 
the star-wheel for rapid-traverse positioning of 
the boring head on the bar. Cuts of 3/8-inch 
depth are taken with cobalt-steel tools. 

After the preliminary boring of the cradle has 
been completed on the lathe rig, bronze liners 
are riveted into the recesses. Then the finish- 
boring of the liners and boring of the recoil 
buffer cylinders, as well as the milling of various 
reference pads, are performed on the 6-inch 
horizontal boring, drilling, and milling machine 
illustrated in Fig. 4. When excessive sag was 
experienced with the 15-foot long boring-bar, a 
steady bearing, Fig. 5, was fitted into the pre- 
liminary bore of the cradle. The bearing can be 
adjusted to support the boring-bar by means of 
an extension-handle socket wrench. A similar 
steady bearing was mounted on the work-table 
under the cradle to support the bar while boring 
the recoil cylinders. 

In Fig. 6, the cradle is shown set up on a ro- 
tary table, by means of which the top, bottom, 
and both sides can be presented to the machine. 
Accurate relationships are maintained by indi- 
cating pads milled square with each other. 


Fig. 7. The keyway in the 

cradle tube is cut on return 

stroke of planer. A draw-rod 

fixes the cutter in relation to 
cross-rail, 


An unusual adaptation of a planer solved the 
problem of machining a close-tolerance blind 
keyway extending for about 10 feet along the 
main bore of the cradle. This keyway engages a 
key in the cannon tube, serving to resist rotation 
from rifling torque during the recoil of the gun. 
Fig. 7 is a view of the planer with the keywaying 
operation in progress. 

The rig, shown separately in Fig. 8, was built 
upon the runway of a scrapped boring mill. Two 
6-inch diameter polished bars extend the length 
of the runway, and are supported in a bracket at 
each end. A tool-head, seen at the right-hand end 
of the bars, forms a sleeve around each bar and 
carries a clapper-box on its bottom. Between the 
bars is a draw-rod, bolted at one end to the tool- 
head and at the other end to the cross-rail. A 
close-up view of the tool-head is shown in Fig. 9. 
The keyway is machined by a series of progres- 
sively wider cutters which are set up in, the clap- 
per and fed down by a ratchet screw on each 
stroke. Cutting occurs during the normal return 
stroke of the planer. 

Another challenge to the shop was to machine 
a radius of 281 1/4 inches on the rack-slide. This 
is the part of the rear float that permits travers- 
ing the gun carriage through a given number of 
degrees of arc. The radius is formed on a planer 
which has been equipped with a special attach- 
ment, as can be seen in Fig. 10. 

Instead of setting up the work in the custom- 
ary manner directly on the planer table, it is held 
on the base of an old drill press no longer used. 
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To the side of the base is bolted a triangular 
frame, pivoting around a standard set on the 
factory floor a predetermined distance from the 
side of the machine. One end of the base is con- 
nected by an arm and wrist-pin to the planer 
table. The other end is free on the table. 

During the straight-line reciprocation of the 
planer, the base moves in an arc around its piv- 
otal point. The arm and wrist-pin connection of 
the base to the table permits the base to adjust 
itself laterally as the planer strokes, without 
slipping endwise. A radius gage is used to aid in 
fastening the rack-slide to the drill-press base, so 
that the machined surface is exactly 281 1/4 
inches from the pivotal point of the triangu- 
lar member. The rail-head carrying the cutter 
can then be fixed along the cross-rail to generate 
the required radius. 


Fig. 8. (Left) To expedite the set- 

up, the keywaying rig has been 

mounted on the runway of a scrapped 
boring mill 


Fig. 9. 


(Below) Keyway cutters are 


carried in a clapper on the bottom of 

the tool-head. The two horizontal bars 

move with the table stroke, the tool- 
head remaining stationary. 
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otal point. 


Fig. 10. When the planer table 
reciprocates, the drill-press base 
moves in an are around its piv- 
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Machining Techniques in a 
New Tractor Engine Plant 


Latest type automatic transfer machines, unique multiple- 
station rapid indexing machines, and unusual dynamic 
balancing machines are employed in manufacturing the 
four-cylinder, overhead-valve engine for Ford’s new tractor 


By CHARLES H. WICK, Associate Editor 


NEW tractor, called the Golden Jubilee, 

is being built by Ford Motor Co. at its 

Highland Park plant—birthplace of mass 
production in the automotive industry. The 
heavier, more powerful tractor is equipped with 
a four-cylinder, overhead-valve “Red-Tiger” en- 
gine, which is manufactured on an ultra-modern 
production line having the latest types of auto- 
matic machine tools, materials-handling equip- 
ment, and chip disposal systems. 

Millions of dollars have been spent retooling 
for the new tractor and its engine. Giant transfer 
machines weighing as much as i80,000 pounds, 
and extending 90 feet in length, automatically 
convert rough castings and forgings into finished 


engine parts. Automation is employed to shift 
the work-pieces from one cutting machine to 
another. Chips drop from the machines onto con- 
veyors in trenches beneath the floor, and are 
carried to railroad cars for transportation to 
remelting furnaces. 

Cylinder blocks for the overhead-valve tractor 
engine are cast with three locating pads on the 
left-hand side, and two at the top of a flange on 
the same side of the casting. Initial machining 
of the cast-iron block is performed on the Inger- 
soll seventeen-station transfer machine shown in 
Fig. 1. Each block is loaded into this machine 
with its front end leading and top side up, and 
is located against the cast pads. A hydraulically 
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operated transfer bar moves the castings from 
station to station, and hydraulically actuated 
clamps grip the blocks at each machining station. 
Production obtained from this large transfer ma- 
chine averages forty-five blocks per hour at 80 
per cent efficiency. 

Four locating pads on each cylinder block are 
milled by carbide-tipped, inserted-blade cutters 
at the second station. A turning and loading de- 
vice at the third station rotates the castings 
through an angle of 90 degrees and loads them 
into fixtures. Bearing cap seats, locks, and chan- 
nels, as well as the bottom face of each engine 
block, are rough-milled at the fourth station. 
Mechanism is provided at the fifth station for 
loading each block into a fixture. 

The top faces of the cylinder blocks are both 


Fig. 1. Cylinder blocks for the 
overhead-valve tractor engine 
are milled, broached, drilled, 
reamed, and chamfered on the 
Ingersoll seventeen-station ma- 
chine here shown. 


rough- and semi-finish-milled at the sixth sta- 
tion, leaving about 0.015 inch of stock on these 
surfaces for subsequent finish-broaching. Car- 
bide-tipped, inserted-blade milling cutters, 10 
inches in diameter and containing thirty-eight 
and thirty-four blades, respectively, are em- 
ployed for these operations. At the seventh sta- 
tion, the blocks are automatically unloaded from 
the fixtures. Station 8 is idle, and the work- 
pieces are loaded into different fixtures at the 
ninth station. The bottom faces of the blocks are 
finish-milled at the tenth station by means of a 
forty-eight-blade cutter, 14 inches in diameter. 

After unloading and reloading at the eleventh 
station, the bearing cap seats, locks, and chan- 
nels are finish-milled at the twelfth station. At 
this station, also, the bearing cap seats are finish- 


Fig. 2. Each end of the cylin- 
der block is both rough- and 
finish-milled on this Motch & 


Merryweather transfer machine. 
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Fig. 3. Cross thirteen-station Transfer- 
matic machine employed to drill, chamfer, 
tap, ream, or spot-face all holes in both 
sides of cylinder blocks. 


broached, maintaining the required size within 
plus or minus 0.0005 inch. The fixtures are un- 
loaded at the thirteenth station, Station 14 is 
idle, and the blocks are turned over 180 degrees 
at the fifteenth station. Two dowel holes, 3/4 
inch in diameter, are drilled, reamed, and cham- 
fered in the bottom face of each cylinder block at 
the sixteenth and final machining station. 

Unloading is automatically accomplished at 
Station 17, and a roll-over fixture is provided at 
the end of the Ingersoll machine to rotate the 
block 180 degrees. The bottom of the block is 
then facing downward and the front end leading, 
for entrance into the next machine—a Moline 
four-spindle machine that rough-bores and 
counterbores the cylinder bores. 

Connected to the Moline boring machine, to 
form a seven-station transfer machine, is the 
Motch & Merryweather through type milling 
machine shown in Fig. 2. Both ends of each trac- 
tor engine cylinder block are rough- and finish- 
milled on this machine. The blocks are auto- 
matically transferred past the four huge milling 
heads—each of which is powered by a 75-H.P. 
unit. About 1/8 inch of stock is removed from 
each end by the carbide-tipped cutters. A produc- 
tion of fifty-six blocks per hour is possible at 80 
per cent efficiency. 

All holes in both sides of the cylinder blocks 
for the overhead-valve tractor engine are drilled, 
chamfered, tapped, reamed, or spot-faced on the 
Cross thirteen-station transfer machine shown 
in Fig. 3. This Transfer-matic machine performs 
sixty-nine operations simultaneously, and is ca- 
pable of completing seventy-one blocks per hour 
(fifty-seven per hour at 80 per cent efficiency). 

A hydraulically operated transfer mechanism 
moves the work-pieces from station to station— 
one hydraulic cylinder advancing and retracting 
the transfer bar, and another rotating the bar 
slightly to engage or disengage dogs from the 
blocks. Two more hydraulic cylinders introduce 
pins into holes in the pan-rail face of the block 
for locating purposes. The blocks are gripped at 
each station by gravity-operated, cam-contoured 
clamps. These weighted clamps are lifted after 
machining, and held up until the next cycle, by 
two more hydraulic cylinders. The clamps at the 
various stations are independent of each other 
to take care of variations in the size of the work. 

The cylinder blocks are loaded at the first sta- 
tion with their pan-rail face down and front end 
leading. When each block has been indexed to 
the second station, located, and clamped, a car- 


bide-tipped, fourteen-bladed cutter mounted on a 
head on the right-hand side of the machine is 
employed to mill the hydraulic pump pad on the 
block. The milling cutter is rotated at a cutting 
speed of 250 feet per minute. This and other mill- 
ing cutters on the transfer machine are auto- 
matically retracted away from the work during 
the return stroke. By preventing the tools from 
dragging and marking the work, a smoother sur- 
face finish is produced. 

Station 3 is idle. A five-spindle head on the left- 
hand side of the machine at the fourth station 
core-drills and chamfers two expansion plug 
holes, and drills and chamfers one oil-filter bolt 
hole. On the right-hand side at this same station, 
another multiple-spindle head drills seven more 
holes varying from 5/16 inch to 1 5/32 inches 
in diameter. The carbide-tipped core-drills are 
rotated at 120 feet per minute and the high-speed 
steel twist drills at 70 feet per minute. 

Both left- and right-hand heads at the fourth 
station are equipped with sufficient spindles to 
perform machining at the fifth station. The left- 
hand head is equipped with carbide-tipped cut- 
ters to mill the two generator bracket bosses, 
and rough-bore, face, chamfer, and spot-face the 
oil-filter hole and boss. The right-hand head drills 
six holes and chamfers five more. Station 6 is 
idle, and here holes that have been machined up 
to this point are periodically inspected. 

Nine more holes are drilled in the cylinder 
blocks by left- and right-hand heads located at 
the seventh station of the transfer machine. 
Drills, chamfering tools, and spot-facing cutters 
at the eighth station machine nine additional 
holes, and Station 9 is idle. The left-hand head at 
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Fig. 5. Contact face, man- 
ifold face, rocker-arm sup- 
port pads, water pump pad, 
and various bosses are 
milled on this Kearney & 
Trecker transfer machine. 


the tenth station is equipped with carbide-tipped 
reamers and cutters to finish-ream two expansion 
plug holes, and finish-bore and face the oil-filter 
hole, while tools on the right-hand head drill and 
counterbore two hydraulic-pump mounting holes. 
These latter two holes are reamed by carbide- 
tipped, six-fluted cutters mounted on a right- 
hand head at the eleventh station. 

Station 12 is also idle. Six holes in the left-hand 
side of the cylinder block and nine in the right- 
hand side are tapped at the thirteenth and final 
station of the transfer machine. Individual lead- 
screw feeds are provided for tapping, and the 
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Fig. 4. Sleeves pressed into the 
cylinder bores in the block are 
honed within 0.0005 inch of size 
on a Barnesdril machine with 
Micromatic head. 


high-speed steel taps rotate at a cutting speed of 
30 feet per minute. An air-oil mist lubricates 
and cleans chips from the taps. 

After pressing sleeves into the finished cylin- 
der bores, the sleeves are honed on the Barnesdril 
machine illustrated in Fig. 4. The machine is 
equipped with a Micromatic four-spindle honing 
head and Microsize automatic control. Size con- 
trol is attained through an electronically con- 
trolled caliper-bar gaging mechanism. Caliper 
bars incorporated in the honing tools continu- 
ously gage the diameters of the sleeve bores. As 
each sleeve bore reaches the required size, the 


te 


corresponding honing tool collapses, and, when 
all four bores are of the correct size, the honing 
tools are automatically withdrawn. About 0.002 
inch of stock is removed from each sleeve bore, 
and the bores are held within 0.0005 inch of the 
required size. Kerosene is employed as the cut- 
ting fluid, and a Barnesdril magnetic separator 
is used to keep the fluid clean. The cylinder 
sleeves are honed at the rate of 176 per hour (or 
forty-four blocks) at 80 per cent efficiency. 

Cylinder heads for the overhead-valve tractor 
engine are made from the same grade cast iron 
as the cylinder blocks. Initial machining of the 
heads is performed on the Kearney & Trecker 
seven-station transfer milling machine shown in 
Fig. 5. The castings are loaded at the first sta- 
tion, seen at the left, with their contact faces 
down and front ends leading, locating from spots 
cast in the two outer combustion chambers. At 
the second station, the rocker-arm pads and nine 
bosses are milled. 

The cylinder head is rolled over, through an 
angle of 180 degrees about its horizontal axis, 
at the third station. Both the contact and the 
manifold faces are rough-milled at the fourth 
station, with the casting being located from the 
previously milled rocker-arm pads and _ bolt 
bosses, as well as the locating spots cast in the 
foundry. The contact face of the cylinder head 
is semi-finish-milled at the fifth station, leaving 
0.015 inch on this surface for finish-grinding 
stock. A water pump pad and a boss approxi- 
mately 3/4-inch square, located at the front end 
of the casting, are milled at the sixth station. A 
section of the transfer table adjacent to this sta- 
tion is automatically lowered to clear the milling 
cutter as it descends to cut this boss. The cylinder 


heads are unloaded at the seventh and final sta- 
tion. All of the cutters employed on this transfer 
machine are carbide-tipped. Approximately 1/4 
inch of stock is removed from each of the various 
surfaces, and a production of fifty cylinder 
heads per hour is obtained. 

Holes in both sides and rear and front ends 
of the cylinder head are drilled, chamfered, spot- 
faced, reamed, or tapped on the W. F.. & John 
Barnes eighteen-station transfer machine seen 
in Fig. 6. A total of sixty-six spindles are used 
on both the left- and right-hand horizontal 
and angular heads of this machine. In the first 
eight stations, the spark plug, manifold bolt, 
throttle support, fuel tank support, and water 
temperature holes in both sides of the castings 
are drilled, chamfered, counterbored, reamed, or 
spot-faced. These holes are tapped by means of 
multiple-spindle heads mounted on both sides 
of the machine at the ninth station. 

Both Stations 10 and 12 of this transfer ma- 
chine are idle, but at the eleventh station the 
cylinder heads are rotated 90 degrees clockwise 
in a horizontal plane so that their front ends face 
the left-hand side of the machine. Then, in Sta- 
tions 13, 14, and 15, the water outlet, generator 
bracket support, and expansion plug holes in the 
ends of the castings are drilled, chamfered, and 
reamed. The sixteenth station is idle and, at the 
seventeenth, these end holes are tapped. The 
cylinder heads are automatically unloaded from 
the transfer machine at the eighteenth station. 

An Ex-Cell-O twelve-station transfer machine, 
Fig. 7, is employed to machine the valve guide- 
bushing holes and valve spring seats, gen- 
erate intake valve seats, and counterbore for ex- 
haust valve seat inserts. Loading of the cylinder 


Fig. 6. Loading end of a 
W. F. & John Barnes eight- 
een-station transfer  ma- 
chine that drills, cham- 
fers, spot-faces, reams, and 
taps holes in the sides and 
ends of tractor engine cyl- 
inder heads. 
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Fig. 7. Valve and valve spring 
seats, and valve guide-bushing 
holes in the cylinder heads are 
machined on this Ex-Cell-O 
twelve-station transfer machine. 


heads is performed at the first station, seen in 
the foreground. The left-hand head at the second 
station is equipped with four spindles for rough- 
counterboring and chamfering two alternately 
spaced, exhaust valve seat counterbores, rough- 
form two alternate intake valve seats, and center- 
drill two exhaust and two intake valve guide- 
bushing holes. The right-hand head at the same 
station is tooled to hollow-mill the seats for two 
exhaust and two intake valves. Form cutters are 
employed to generate the intake valve seats. 
The remaining two exhaust valve seat counter- 
bores, two intake valve seats, four valve guide- 
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bushing holes, and four valve spring seats are 
machined by means of four-spindle heads on both 
the left- and right-hand sides of the machine at 
the third station. Station 4 is idle. The eight valve 
guide-bushing holes in each cylinder head are 
drilled through and then reamed at the fifth and 
sixth stations, respectively. Station 7 is also idle. 

Counterbores for the exhaust valve seat inserts 
and the intake valve seats are faced and finish- 
machined, and the valve guide-bushing holes are 
semi-finish-bored at the eighth and ninth sta- 
tions. Special attachments are employed on the 
heads at these stations for rotating the facing 


Fig. 8. Five holes are drilled 
and reamed, and an angular hole 
is spot-faced, drilled, and tapped, 
on this Turner Bros. automatic 
indexing machine. 
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Fig. 9. A production of eighty 

hydraulic lift cylinders per hour 

is obtainable with this quick- 

y indexing machine equipped with 
six double fixtures. 


heads and feeding the tools radially. Station is designed to move the work-pieces from station 

10 is idle, and, at the next station, the eight to station in only three-fifths second indexing 

valve guide-bushing holes are finish-reamed. The time. Each cycle of the indexing mechanism is 

cylinder heads are automatically unloaded at the accurately controlled by a master sector gear. 

twelfth and final station of the transfer machine. The master sector gear, in turn, is controlled by 

’ A production of fifty heads per hour is obtained a set of cams that provides rapid acceleration and 
for these operations. deceleration of the table without abrupt stops 

Hydraulic lift cylinders for the overhead-valve or starts. The automatic indexing machines are 

- tractor engine are machined on a series of Turner equipped with LeMaire heads for drilling, ream- 


Bros. special, multiple-station indexing ma- ing, spot-facing, countersinking, chamfering, 
chines. A feature of these rapid-acting, high-pro- and tapping the hydraulic lift cylinders. Each 
duction machines is a new mechanical indexing machine is capable of completing eighty cylin- 
table—-known as the “Hautau-Turndex”—which ders per hour at 80 per cent efficiency. 


Fig. 10. Two deep holes, 0.234 
. and 0.328 inch in diameter, are 

drilled in three steps at succes- 

sive stations on this automatic 
indexing machine. 
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One of the Turner Bros. automatic indexing 
machines, shown in Fig. 8, is used for drill- 
ing, reaming, and tapping five mounting holes 
and one oil-transfer hole in the hydraulic lift 
cylinders. The indexing table of this machine is 
equipped with six single, manually clamped 
work-holding fixtures. The castings are loaded 
and unloaded by the operator at the first station. 
When each casting has been indexed to the sec- 
ond station, five holes 3/8 inch in diameter are 
drilled to a depth of 15/16 inch and chamfered. 
These five holes are reamed to a diameter of 
0.3875 inch at the third station. An angular hole 
in the cylinder is successively spot-faced, drilled, 
and tapped (1/8-27 pipe thread) at the fourth, 
fifth, and sixth stations. 

Valve body and additional oil-transfer holes 
in the hydraulic lift cylinders are drilled, spot- 
faced, and tapped on another Turner Bros. ma- 
chine, Fig. 9. Because of the close center-to-center 
spacing of two adjacent holes in each casting, 
the work-pieces must pass through the machine 
twice—each part being unloaded and transferred 
to the other side of the double fixture between 
passes. The indexing table is equipped with six 
double-position work-holding fixtures. 

Loading, unloading, and interchanging of the 
positions of the cylinder castings are performed 
at the first station. A hole is drilled part way in 
each casting at the second station and then drilled 
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through, into the bore, at the third station. These 
holes are tapped (1/16-27 dry-seal pipe thread) 
at the fourth station. At the fifth station, a hole 
21/64 inch in diameter is drilled to a depth of 
3/4 inch in one casting, and another hole is coun- 
terbored to a diameter of 0.92 inch and a depth 
of 0.72 inch in the other work-piece. Overhead, 
angularly positioned tools are employed for these 
operations. The sixth station, shown in the fore- 
ground, is idle. 

Two holes (one 0.234 and the other 0.328 inch 
in diameter) are drilled to the required depth in 
the hydraulic lift cylinders in three successive 
steps—at the second, third, and fourth stations 
of the Turner Bros. automatic indexing machine 
shown in Fig. 10. Two more holes are tapped 
(1/16-inch pipe threads) at the fifth station, and 
still another hole, 0.6869 inch in diameter, is 
reamed at the sixth station. 

Crankshafts for the overhead-valve tractor 
engine are cast from nodular iron, and have a 
Brinell hardness of about 263. All of the angular 
oil-holes and the connecting metering, or trans- 
fer, holes in the crankshafts are drilled on the 
Avey twelve-station transfer machine seen in 
Fig. 11. The crankshafts are slid along rails 
from station to station by a hydraulically re- 
ciprocated transfer bar that extends down the 
center of the machine. Clamping of the crank- 
shafts in position at the various stations is ac- 


Fig. 11. Avey twelve-station trans- 
fer machine for drilling nine holes 
in each crankshaft. Four of the 
holes are drilled 5 3/8 inches deep. 
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Fig. 12. Unbalance in the tractor 
engine crankshafts is corrected to 
within 0.3 ounce-inch by dynamic- 
ally balancing and drilling on this 
Tinius Olsen machine. 


complished with hydraulically actuated horizon- 
tal centers (which enter each end of the casting) 
and vertical V-blocks (which are lowered onto 
the center main bearing of the crankshaft). 

A total of nine holes are drilled in each part, 
and a production of forty-eight crankshafts per 
hour is obtained at 80 per cent efficiency. The 
- spindles are equipped with “Avey-draulic” feed, 
which combines a hydraulic feed with electrical 
control to provide rapid advance and return, 
and automatic withdrawal for clearance of chips 
when necessary. The electric torque reactance 
unit withdraws the drill automatically when the 
torsional load at its point reaches a _ pre-set 
amount. 

The crankshafts are placed in a cradle at the 
first station, where they are picked up by fingers 
on the transfer bar. At the second station, two 
of the 1/4-inch diameter transfer holes are 
drilled to half depth (approximately 2 11/16 
inches), one hole extending from the No. 4 pin 
bearing to the center main bearing, and the other 
from the No. 1 main bearing to the No. 2 pin 
bearing. These two holes are extended to full 
depth— 5 3/8 inches—by the angularly mounted 
drill heads on each side of the machine at the 
third station. The crankshafts are rotated 19 
degrees at the fourth station. 

The two remaining 1/4-inch diameter transfer 
holes—one extending from the No. 2 pin bearing 
to the center main bearing and the other from the 
No. 3 main bearing to the No. 4 pin bearing—are 
drilled to half depth at the fifth station, and to 
depth at the sixth station. The crankshafts are 
rotated 71 degrees at the seventh station. Oil- 
holes 3/16 inch in diameter and 1/2 inch deep 


are drilled in the Nos. 2 and 3 pin bearings and 
the center main bearing at the eighth station. 
After rotating the crank 161 degrees at the ninth 
station, a cross-hole (3/16 inch in diameter and 
3/8 inch deep) is drilled in the Nos. 1 and 4 pin 
bearings. Station 11 is idle, and the crankshafts 
are automatically ejected at the twelfth station. 

Completed crankshafts for the four-cylinder 
tractor engines are dynamically balanced, and 
drilled to correct any unbalance to 0.3 ounce-inch, 
on Tinius Olsen balancing machines such as the 
one shown in Fig. 12. Each machine is equipped 
with two drilling heads, a special work-holding 
fixture, electronic devices, and servomechanisms 
that permit the crankshafts to be automatically 
balanced without being removed from the ma- 
chine. An Electrodyne unit, or “memory brain” 
of the machine, automatically gives the angular 
location and the amount of dynamic unbalance, 
and transmits its electrical signals to set the 
drills for the correct depth of holes and refer- 
ence pointers from the angular location of the 
unbalances. 

During balancing, the crankshaft is rotated 
at 600 R.P.M. Depths of the holes to be drilled 
in the counterweights at both the flange and pul- 
ley ends of the crankshaft are controlled by 
cams—the cams being set at the required posi- 
tions by servomechanisms connected to the Elec- 
trodyne unit. The operator need only rotate the 
work to the indicated angular setting, and initi- 
ate the drilling cycle. If the unbalance of a 
crankshaft exceeds 11 ounce-inches, it is neces- 
sary to drill more than one hole in one or both 
ends of the crankshaft. Twist drills 1/2 inch in 
diameter are employed to correct the unbalance. 


MACHINERY, June, 1953—171 


~ 
{ 


From Experimental Design to 
Production Design 


The conversion of an experimental design into a sound, 
economical production design marks a critical stage in the 
development of every new product. In this second of a series of 
articles on dimensions and tolerances for mass production, the 
author discusses the key factors to be considered and shows how 


this conversion can be systematically accomplished. 


By EARLE BUCKINGHAM 


Professor of Mechanical Engineering 


NE of the most difficult decisions for man- 
@) ufacturing executives to make is when to 
release an experimental project for pro- 
duction. This decision depends on many factors, 
such as the development stage of the experi- 
mental device itself; minimum performance re- 
quirements; and whether the anticipated needs 
or desires of the market justify the financial 
hazards involved. Regardless of the considera- 
tions, it is safe to say that any radically new 
product of appreciable complexity is never fully 
developed when it first appears on the market. 
When the experimental design is accepted for 
production, if the major effort is to duplicate it 
without change, the resulting product will be 
difficult and expensive to make. Under wartime 
conditions, many new military products are so 
handled, and most can be described as “tool- 
makers’ delights.” Inevitably they require ex- 
cessive amounts of fitting or relative matching 
of parts at assembly. This increases the prob- 
lems of maintenance and repair beyond those 
following the use of an adequate Production De- 
sign. The first few prototypes will be completed 
sooner if time is not taken to make the Produc- 
tion Design; but when large quantities are need- 
ed, a high rate of production at the desired rate 
will be achieved sooner if an adequate Produc- 
tion Design is prepared. 


Comparison of Experimental Design 
and Production Design 


The purposes of the Production Design are 
many and require a different type of thinking 
than does the Experimental Design. The Experi- 
mental Design has established the particular 
combinations of mechanical movements needed 
to obtain the operational characteristics sought 
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for. Whether or not the particular forms and 
proportions first used are the best is always a 
question. A rigorous analysis of the kinematics 
and dynamics of the arrangement will often lead 
to valuable improvements and refinements in the 
action. This is one phase of the analytical design 
as distinguished from the functional. 


Choice of Materialsk—The materials used in 
the Experimental Design may have been chosen 
either to give the maximum life in service or 
to use stock items. In the Production Design, 
the choice of materials is an important part of 
the work. The first cost of the materials, their 
availability in the quantities required, their ease 
and cost of fabrication, and their strength and 
ability to resist overloads and excessive wear in 
service must all be considered. The conditions 
of service in the hands of customers or the na- 
ture of the use and abuse which the product 
must meet are also factors influencing the Pro- 
duction Design. 


Selection of Standard Parts and Sizes—In the 
Experimental Design, only casual thought is 
given ordinarily to the use of standard parts 
and sizes wherever possible. This matter is 
secondary in importance to the major objective 
of the Experimental Design—the development 
of a mechanism that will work. On the other 
hand, the selection of standard parts and fea- 
tures is one of the essential responsibilities of 
the Production Design. The component draw- 
ings, their dimensional specifications, tools, and 
gages already exist for these standard parts. 
The more these can be used, the less the amount 
of additional preparation required for special 
equipment. This is still another phase of the 
analytical design as distinguished from the 
functional. 


| 


Establishing Dimensional Limits and Condi- 
tions of Fit—In the Experimental Design, the 
only attention given to the conditions of fit re- 
quired is to make the experimental model oper- 
ate correctly. If the designer’s original speci- 
fications are not adequate, the mechanic who 
assembles the mechanism will make the neces- 
sary adjustments. Such corrections may or may 
not be recorded on the experimental drawings. 
Conditions of assembly and maintenance get 
little attention from the functional designer. 

In the Production Design, these conditions are 
of paramount importance. The extremes of the 
conditions of fit must be determined and their 
limiting conditions must be expressed on the 
component drawings in such a way that they 
will be maintained in production. The conditions 
of assembly must be studied and controlled so 
that the need of fitting and selective assembly 
is eliminated or reduced to a minimum. Each 
individual part must be carefully studied to in- 
sure that its form and construction are such 
that it can be readily reproduced on the manu- 
facturing equipment that will be available. All 
functional advantages and features of the Ex- 
perimental Design must be preserved and im- 
proved as much as possible. Within these limi- 
tations, every effort must be made to redesign 
the individual parts so as to make them easy to 
manufacture. 


Other Considerations—Each specific experi- 
mental design is a problem in itself. The possible 
simplifications and improvements for production 
depend upon the particular design in question, 
its functional purposes, and the nature of its 
use in service. Sometimes the analytical study 
of the kinematics and dynamics of the action is 
of greatest importance. Sometimes the selection 
of materials for adequate life is the primary con- 
sideration. In instrument design, considerations 


of accuracy of readings will be the most im- 
portant factor. 

The redesign of an existing product to make it 
meet the needs of improved performance de- 
manded by the customers proceeds along similar 
lines as the original Production Design in many 
respects. In fact, if the original Production De- 
sign had been carried through completely, there 
would have been no need for the second attempt. 
This, however, is a counsel of perfection that is 
often impossible to follow until experience makes 
evident the need or desirability of further re- 
finement before production begins. 

The only common requirement for all condi- 
tions is that the production design engineer be 
fully acquainted with the particular article—its 
design, its purpose, the possible methods of its 
manufacture, and the details of its functioning 
in the hands of the customer. Much of the Pro- 
duction Design work is an art and must be 
learned by doing. No text is an adequate substi- 
tute for experience. This work involves creative 
effort of a high order. The wider the background 
of knowledge and experience brought to the task, 
the better the results. 


Production Design of Three-Jaw 
Lathe Chuck 


The only possible way to present this first 
phase of Production Design is to give a specific 
example. The objective of this first phase is to 
plan an improved product that can be produced 
at less cost. There are times when the better 
product must be had even though it be more 
expensive to make. 

The example here used is the small three-jaw 
lathe chuck shown in Fig. 1. It consists of a body 
which is mounted on an adapter for attaching it 
to the lathe spindle; a revolving scroll that has 
spiral teeth on its face to engage the mating 


Fig. 1. The performance of this small 
three-jaw lathe chuck of conven- 
tional design could be improved 
and the manufacturing cost reduced 


SPIRAL SCROLL 


through careful production design. 
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Fig. 2. General form of the grooves and 
teeth employed on the jaws of the chuck 
illustrated in Fig. 1 


teeth on the three adjustable jaws and with bevel 
gear teeth cut on its back face to mesh with the 
three bevel operating pinions; a housing which 
contains the body and scroll, and has grooves to 
receive and guide the jaws, and bearing holes 
for assembly of the bevel pinions; and other com- 
ponents required to hold the several parts to- 
gether. This is a chuck of conventional design 
and it has been made and used for many years, 
during which it has given reasonably satisfac- 
tory results in service. 


Critical Analysis of Chuck—Regarding the 
performance of this chuck in service, the major 
criticism has been that too much eccentricity de- 
velops in the work when it is chucked. The run- 
out of the work may be 0.005 or 0.006 inch or 
more with the existing design. There are several 
rather expensive machining operations. Among 
them are the end-milling of the spiral grooves on 
the front face of the jaws and the end-milling 
of the teeth on the jaws. 

The spiral on the scroll has a changing radius 
of curvature, as well as a changing direction of 
its tangent at different diameters. The jaws 
travel across the entire face of the scroll so that 
all teeth of the jaws must be able to engage the 
teeth of the scroll at every diameter. All the 
teeth on the jaws must, therefore, be alike. In 
addition, the outside faces of the jaw teeth must 
fit or clear inside the minimum radius of curva- 
ture on the scroll while the inside faces of the 
jaw teeth must clear the maximum radius of the 
spiral curve on the scroll. This makes necessary 
a double cutting operation on the grooves be- 
tween the teeth of the jaws. In actual practice, 
a hand-filing operation on these teeth is required 
in addition to the double cutting operation. The 
general form of these grooves and teeth on the 
jaws is shown in Fig. 2. 

An examination of the actual conditions of 
contact between the teeth of the jaws and those 
of the scroll shows contact markings which give 
evidence that the contact between the two mem- 
bers is varying and indeterminate. This condition 
does not help the accuracy of the relative posi- 
tions of these jaws. 
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The first aim of this study of the original de- 
sign is to find out what can be done to make this 
chuck center the work more accurately. 


Providing Taper Seat for Scroll—The initial 
design uses a cylindrical bore in the scroll which 
operates on a cylindrical shoulder on the body of 
the chuck. Some operating clearance must be 
present between the two members when the 

~scroll is rotated to clamp the work. In addition, 
some variation always exists in the diameters of 
_the two surfaces. Because of these variable clear- 
ances, even though small, some eccentricity of 
the scroll in relation to the body is always pres- 
ent. If this is to be reduced to a minimum, the 
scroll must be held snugly on a tapered seat. As 
a general rule, where accurate centering is essen- 
tial, some form of tapered arbor is always used 
rather than a cylindrical one. 

Hence the first change in the design is the 
substitution of a tapered shoulder on the body 
and a tapered seat in the scroll in place of the 
original cylindrical one. 


Substituting Angular for Square Teeth—In 
order to get the full advantage from this con- 
struction, the scroll must be held tightly in en- 
gagement with the tapered shoulder on the body 
when the work is clamped by the jaws. The pres- 
ent teeth on the scroll are square. These will not 
act to hold the scroll tightly on the tapered seat. 
The second change in design, therefore, is the 
substitution of angular teeth for the original 
square teeth. With such a construction, the lock- 
ing pressure exerted by the teeth will have an 
axial component which will wedge the scroll 
tightly on the tapered shoulder on the body of 
the chuck. 

When the locking pressure on the work is re- 
leased, the scroll should be pushed forward to 
free it from its tight engagement with the ta- 
pered shoulder on the body. The bevel pinion that 
engages the scroll has axial and radial compo- 
nents. Its radial component is in the right 
direction to free the scroll if this component is 
greater than the axial component of the angular 
teeth on the scroll. When unlocking, the axial 
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force exerted by the angular teeth on the jaws 
develops from the frictional force only between 
the jaws and the grooves in which they slide. 
When locking, the clamping force exerted 
through the jaws develops an axial component 
which is much greater than the radial component 
developed by the locking force exerted on the 
bevel pinion. These conditions control the selec- 
tion of the particular angle used for the faces 
of the teeth. 

Simple approximations indicate that a stand- 
ard 60-degree included-angle thread form can 
be used for the teeth on the scroll and jaws. In 
case of doubt, a simple experiment will give the 
necessary information. Thus the second change 
in the design is the substitution of the 60-degree 
included-angle thread form for the teeth of the 
scroll and jaws in place of the original square 
teeth. These first two changes are shown in 
Fig. 3. There has been no change in the essen- 
tial features of the functional design. 


Adoption of Involute Spiral for Scroll—The 
next problem relates to the nature of the con- 
tact between the teeth of the scroll and those of 
the jaws. Can anything be done to insure a more 
definite and fixed line of contact between them? 
The answer to this entails a study of the char- 
acteristics of two different spiral curves which 
will not be entered into here. The original spiral 
curve is an Archimedes spiral with an advance 
or lead of 1/4 inch for each revolution. The ques- 
tion then arises: Is there any other form of a 
uniform rise spiral that will overcome this hand- 
icap of the Archimedes spiral? 

The answer is yes. The involute of a circle is 
also a uniform rise spiral along its generatrix 
whose rise per revolution along this line is equal 
to the circumference of the base circle from 
which it is developed. This form of spiral has the 
property that the tangent to it is always perpen- 
dicular to a line which is tangent to this base 
circle. 

It can be shown that with the substitution of 
an involute spiral for the Archimedes spiral as 
the form of the teeth on the scroll, the line of 
contact between mating teeth is along a fixed 
straight line which is tangent to the base circle 
of the involute spiral on the scroll. This insures 
more definite positioning of the jaws than exists 
on the original design where an Archimedes 
spiral was used. 

With these changes, the operating conditions 
of the chuck are materially improved, and it is 
possible to attain a much greater degree of accu- 
racy in the centering of the work than is possible 
with a chuck of the original design. Neverthe- 
less, the essential functional conditions of the de- 
sign are unchanged. 


Effect of Design Changes on Manufacture 


Consideration must now be given to the prob- 
lems of actual manufacture. This involves a crit- 
ical study of every feature of every detail of the 
assembly. Great effort must be made at this 
point to anticipate possible changes that will fa- 
cilitate manufacture without impairing the func- 
tional operation of the product. Many of these 
desirable changes will become evident as the spe- 
cial tools required for manufacture are actually 
designed. Consideration is given here only to the 
results of the three changes already made, to- 
gether with any further developments that may 
arise from them, to see if the net results of the 
operational improvements have made the prod- 
uct easier or harder to manufacture. 

The change from a cylindrical bearing surface 
to a tapered bearing surface for the scroll in- 
volves more expensive machining operations 
than before. However, the resulting improve- 
ment in operation is worth the additional cost. 


Improvement in Method of Milling Scroll—The 
spiral teeth on the original scroll are produced by 
an end-milling operation. The diameter of this 
end-mill is about 1/8 inch. The total length of cut 
is approximately 23 1/2 inches, since there are 
about three convolutions of an average diameter 
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Fig. 3. Improvement in the functioning of the three- 

jaw chuck is accomplished by using a tapered seat for 

the scroll and angular teeth instead of square teeth on 
the scroll and jaws. 
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of about 2 1/2 inches. This is a long, slow oper- 
ation. It is performed on a special scroll-milling 
machine where the end-mill is fed in a radial di- 
rection as the scroll is revolved. It is similar to 
a screw-cutting operation except that the groove 
is formed on the face of a disc rather than along 
the circumference of a cylinder. 

The same scroll-milling machine can be used to 
machine the angular thread or groove with a ta- 
pered end-mill whose axis is positioned a distance 
of 0.0398 inch to one side of a radial line of the 
scroll. Nothing, however, would be gained here 
as regards the economy of manufacture. It is 
possible that with the angular grooves a cutter 
of larger diameter can be used, in the form of a 
thread-milling cutter, with the axis of the cutter 
parallel to the face of the scroll instead of per- 
pendicular to it. In fact, a multiple-toothed cutter 
with annular teeth, similar to a thread hob, can 
be used so that the grooves are machined in a 
single revolution of the scroll. 

The maximum diameter of the cutter, how- 
ever, is limited by the curvature of the spiral 
grooves. The path of the cutting edges of the 
cutter as it goes into and comes out of engage- 
ment with the grooves of the scroll must lie in- 
side of these spiral grooves of the scroll. The 
next step, therefore, is to determine the maxi- 
mum possible diameter of such a cutter that will 
avoid interference with the grooves, and then to 
specify the use of a cutter whose diameter is 
within this maximum value. 

There is no question that the milling of the 
spiral grooves on the face of the scroll with such 
a thread-milling cutter is better and cheaper 
than milling them with an end-mill of very small 
diameter. If a multiple-toothed cutter or annu- 
lar hob is used, then the grooves on the scroll 
can be completed in a single revolution of the 
scroll. In addition, with the angular form of 
thread, the grooves in the scroll can be accurately 


ground after hardening whenever it may be re- 
quired. Here we have an improvement in the 
product combined with a reduction in the cost of 
manufacture. 


Double Milling Cut Replaced by Single Opera- 
tion—The next problem relates to the form of 
the teeth on the jaws. Only line contact can exist 
between the mating teeth of jaw and scroll be- 
cause of the changing curvature of the spiral 
grooves in the scroll. Instead of using a double 
cut to machine the grooves in the jaws, if these 
teeth are made as a substantial duplicate of a 
section of the annular hob which is used to ma- 
chine the scroll, they can then be machined by a 
single circle milling cut as indicated in Fig. 4. 
In this case, the expense of milling them is much 
less than for the double milling cut required on 
the original design. In addition, such a form bet- 
ter insures the type of contact needed for accu- 
rate centering of the chucked work. 


Summary—tThere is no doubt that the per- 
formance of the revised chuck design will be 
much better than that of the original design. 
The change to a tapered bearing surface for the 
scroll increases the manufacturing cost; but the 
change in the tooth form for the scroll and for 
the jaws, with the use of an annular cutter or hob 
for the scroll and with the circle milling of the 
teeth on the jaws, reduces the manufacturing 
cost much more than it is increased by the intro- 
duction of the tapered seat for the scroll. Hence 
the net result of this part of the Production De- 
sign is an improvement in performance and a 
reduction in manufacturing cost. 

Careful studies of this type on any new me- 
chanical product always show chances of simi- 
lar improvements. The foregoing is one example 
of the analysis of the details of a design to deter- 
mine the possibilities of improving the opera- 
tion of the product and of reducing its cost of 


Fig. 4. The shape of the teeth on 

the redesigned jaws permits one in- 

stead of two milling cuts, and in- 

sures better tooth contact between 
scroll and jaws. 
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manufacture. Similar studies on other mecha- 
nisms will show ways and means of getting simi- 
lar results. Each product presents a special prob- 
lem of its own. 


Making Use of Standardization 


In addition to this first phase of the Production 
Design, there are many other features of the de- 
sign of an item where careful study and atten- 
tion to small details will show many ways of re- 
ducing manufacturing costs without impairing 
the functional operation of the product. For one 
simple example, tapped holes should be through 
holes wherever possible. If a blind hole must be 
tapped, provision should be made so that the 
depth of the drilling is sufficiently deeper than 
the depth of the threading to avoid the need of a 
bottoming tap to finish the thread. 


Standard Tools, Parts, and Sizes—Standard 
tools and standard sizes should be used wherever 
possible. Such a practice eliminates the need for 
special tools and special gages which not only add 
needless expense but also involve a longer time 
to make or to get the special tools and gages. A 
list of preferred standard sizes should be estab- 
lished and followed so as to reduce the variety to 
a minimum. Most engineering departments make 
up their own lists or books of standards. These 
include items selected from other publications 
as well as many other plant standards developed 
by themselves for their own particular needs. 

Many standard parts can be bought at a much 
lower cost than they can be made in the smaller 
quantities required by any individual manufac- 
turer. Many such standard parts are listed in 
publications such as the ASA Standards, S A E 
Handbook, Machinery’s Handbook, manufactur- 
ers’ catalogues, and other sources. These publi- 
cations should be available to the designer. Such 
standard parts should be used wherever possible. 
Much time and thought have gone into the devel- 
opment of these standards and the chances are 
that their use wherever applicable will give bet- 
ter results than some special inspirational design 
that has not been thoroughly analyzed and tried 
out in service. 


Using Preferred Number Series to Reduce 
Variety—One potent practice toward reduction of 
manufacturing cost is the reduction of variety 
of any standardized feature or detail. In other 
words, the number of different sizes of any de- 
tail should be reduced to a minimum. To cover a 
definite range of size to the greatest advantage, 
the steps or differences in size should be in a 
geometric rather than in an arithmetic ratio. 
Then the percentage change in size is a constant 
so that it is always possible to select a size within 


Table 1. Decimal Series of Preferred Numbers 
10 to 100 


5 Series 10 Series 20 Series 


10 10 


a given small percentage of any size in the given 
range. Standards for this purpose are explained 
and listed in the American Standard Z17.1-1936. 
The values in Table 1 are taken from this stand- 
ard and give the decimal series of preferred 
numbers from 10 to 100. Values for larger or 
smaller numbers are obtained by shifting the 
decimal point as required. 

As an example of the application of these pre- 
ferred numbers, it is assumed that a series of 
sizes for the diameters of handwheels is needed 
to cover a range of from 4 to 16 inches. A se- 
lection from the 10 series gives the following 
diameters for these handwheels: 4, 5, 6.3, 8, 10, 
12.5, and 16 inches. This gives seven sizes to 
cover this range with an increment in diameter 
of about 25 per cent. These sizes should cer- 
tainly meet any needs in design within this size 
range. 

The same treatment can be applied to any 
other reduction of variety program. Take, for 
example, the thicknesses of sheet metal. Suppose 
the desired thickness range is from 1/32 inch 
to 1/8 inch. The 20 series could be used which 
would give thirteen thicknesses in this range. If 
this should be too many, the 10 series could be 
used which would give the following seven thick- 
nesses: 0.032, 0.040, 0.050, 0.063, 0.080, 0.100, 
and 0.125 inch. If smaller differences are needed 
between the smaller thicknesses, then the 20 
series could be used at the start and the 10 series 
used at the end. 

Another opportunity for the use of this stand- 
ardization and reduction of variety policy arises 
when the need of redesign and coordination of 
design of a variety of sizes of similar products 
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becomes evident. The product may be internal 
combustion engines of different sizes, oil pumps 
of varying capacities, or anything else. 

In the course of time, several sizes may have 
been developed to meet immediate needs. If the 
whole line is redesigned at the same time, many 
opportunities will arise of so designing the sev- 
eral sizes that many details will be common to 
several or all of the sizes. When this work is fin- 
ished, it may well be that the number of different 
component parts to be manufactured to assemble, 
say, five different sizes of product will amount to 
only about twice the number of different compo- 
nent parts required for a single size. This will 
result in the production of a smaller variety of 
individual details than before, with the conse- 
quent reduction of manufacturing costs. 


Establishing Adequate and Economical Fits 


Provision of Suitable Clearances—Adequate 
clearances are vital factors of all operating mech- 
anisms and are essential to interchangeable man- 
ufacturing. Many skilled mechanics hold to the 
fallacious belief that tight or close fits are essen- 
tial to high-class workmanship. All sliding or 
revolving operating parts must have adequate 
clearances to provide space for the oil film needed 
between them and to allow for differences in 
their thermal expansion when in operation. The 
clearances required depend upon the conditions 
of operation, the characteristics of the materials 
used, and the particular features of the design. 
These may often need to be determined by actual 
trial. Every part of a mechanism must be defi- 
nitely located or have its position definitely con- 
trolled in three directions to keep it in its proper 
position. Every operating part must be located 
with suitable operating clearances. After the re- 
quirements of location are met, all other surfaces 
must have liberal clearances. Inadequate clear- 
ances lead to interferences in operation. 

A design that will permit the use of liberal 
clearances is one of the main objectives of the 
Production Design. That construction which per- 
mits the most liberal clearances without sacri- 
fice to the functional operation of the product is 
the best. 


Working Toward Liberal Tolerances—Closely 
allied with the clearances are the tolerances. The 
manufacturing arts have not yet reached the 
point where identical parts can be produced. 
Some variation in size and form and position is 
always present. The amount of the clearances is 
therefore variable. The difference between the 
maximum and minimum clearances between mat- 
ing surfaces establishes the sum of the toler- 
ances on the two surfaces. The minimum clear- 
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ance should be the least that the satisfactory 
operation of the mechanism will permit. The 
maximum clearances should be the most that the 
functional operation and a reasonable length of 
useful life will permit. Wear may take place on 
some of the operating surfaces. Adequate provi- 
sion must be made for it. The maximum clear- 
ances should not be so great that the product is 
close to its worn-out condition when it is first 
assembled. Thus the conditions imperative for 
correct operation should control both the mini- 
mum clearances and the tolerances. 

A common tendency in the past has been to 
establish tolerances on the basis of holding the 
sizes as closely as possible to a fixed size. This 
practice reduced the tolerances to the least—or 
even less than this—that could be maintained by 
the most careful manufacturing practices. Such 
a practice does not lead to economy of manufac- 
ture or to a high quality of product. 

The knowledge of the utmost degree of accu- 
racy attainable by a given metal-working process 
is indeed invaluable when the Production Design 
is being made, but once the general features of 
that design have been established, attention 
should shift to the adequate functioning of the 
completed mechanism. Past experience shows 
that in many cases the original tolerances are 
increased during the course of continued produc- 
tion without detriment to the operation of the 
product. It is a rare exception when a tolerance 
must be reduced. It is natural for the designer, 
when in doubt, to make the tolerances as small 
as possible, but all close tolerances should be re- 
checked carefully before they are accepted. 

The correct minimum clearances can be deter- 
mined quite definitely for most cases in the early 
stages of the work—the manufacturing model 
is of great value in this respect—but the maxi- 
mum possible clearances become established only 
after extended experience with the specific prod- 
uct. It is seldom that these maximum clearances 
are ever reached, because before that value is 
reached the tolerances have become so liberal 
that there is no need from the standpoint of 
economical manufacturing for further increase. 


Other Factors Affecting Assembly 


Confining Critical Surfaces to a Single Unit— 
An analysis of any mechanism will show that 
there are relatively few critical functional sur- 
faces that require extreme care in manufacture. 
Often in a redesign these critical surfaces can be 
arranged compactly in some unit assembly that 
can be assembled and tested by itself. The more 
the design lends itself to this end, the more eco- 
nomically it can be reproduced. For example, a 
watch or clock consists of a spring motor, an es- 
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capement mechanism, a gear train, indicating 
hands, a dial face, and a case. The only critical 
functional surfaces are a few of those of the es- 
capement. These may total but six or seven. With 
an accurate escapement, the watch will keep 
good time. All of the other surfaces are of sec- 
ondary importance as regards correct operation. 


Employment of Unit Assembly—The final as- 
sembly is very much simplified when the design 
permits such unit assembly. Every effort should 
be made to obtain this result. There are many 
other advantages of this unit assembly construc- 
tion. Not only the several manufacturing depart- 
ments of a given factory but also entire plants 
are specializing more and more. When such unit 
assemblies are of equal value to several products, 
separate plants are equipped to produce them. 
This creates opportunities of greater volume of 
production, with all the attendant economies, 
than would otherwise exist. 


Facilitating Assembly and Servicing—In the 
Production Design every effort must be made to 
arrange the construction so as to facilitate the 
ready assembly of the product. Parts that may 
require attention or replacement in service must 
be accessible. This is a feature that is often over- 
looked. Attention to these details will reduce as- 
sembling and servicing costs. The latter must be 
considered if ultimate economy is to be insured. 


Reviewing Service Experience—The actual 
service requirements of a new product are often 
the most difficult to determine. Time and con- 
tinued experience in the use of the product are 
needed to obtain this information. Experiments 
and endurance tests in the laboratory in them- 
selves are insufficient to uncover this informa- 
tion. After a product is on the market, it receives 
use and abuse that the manufacturer never 
dreamed of. Yet if it fails under these unforeseen 
conditions, the manufacturer is blamed. Obvi- 
ously, the nature of the product controls in some 
degree the service it is expected to render. The 
designer should see all complaints from custom- 
ers and have the chance to investigate all those 
that appear to be important, so that all possible 
improvements in the product can be made. The 
Production Design itself is never finished as long 
as the product is being manufactured. 

The service requirements include the protec- 
tion of the working parts from dirt and other for- 
eign matter, the provision of effective lubrica- 
tion, and the protection of the operator from 
moving parts. The question of the best preserv- 
ative finishes—such as japanning, plating, and 
painting—must also be answered to meet the 
service requirements of use and abuse and ap- 
pearance. For these and many similar problems 


a solution is sought that will give the maximum 
amount of useful service at a minimum cost. 


Need for Manufacturing Models—It must be 
realized that the Production Design is not under- 
taken with the idea of willfully altering the Ex- 
perimental Design, but is made to improve the 
operation of the product, to facilitate manufac- 
ture, and to furnish as much as possible of that 
vast amount of detailed information formerly 
brought to the productive work by the skilled 
mechanics who carried out the inventor’s ideas. 
The alterations made in the Experimental De- 
sign should never be regarded as criticism of 
the original lay-out. Each type of design has its 
distinct purpose. In case of any question as to 
the effectiveness of proposed changes, a manu- 
facturing model should be made and tested to 
settle the question definitely. 

When this first phase of the Production Design 
has been completed, several manufacturing mod- 
els should be made to prove it. It is more eco- 
nomical to correct a fault on such samples than 
it is to salvage or scrap a large number of parts 
after production is started, with the additional 
expense of correcting the manufacturing equip- 
ment. Besides, endurance and overload tests on 
some of these manufacturing models may save 
the embarrassment of correcting or replacing 
some of the first units of production after they 
have reached the hands of the customers. 


* * 


Rapid Method of Measuring Carbon 
and Sulphur in Steel 


Previous to the introduction of high-frequency 
heating, carbon and sulphur contents in iron 
and steel had to be determined with two sep- 
arate, conventional tests. With resistance type 
element furnaces formerly used, it took twelve 
to fifteen minutes per sample to obtain the car- 
bon content and twenty minutes was consumed 
to test the sulphur content by the evolution 
method, a wet chemical process. The reaction 
of certain alloys was detrimental in using both 
processes. 

Now carbon and sulphur contents in all types 
of ferrous alloys can be determined by means of 
a newly developed procedure introduced by the 
Laboratory Division of the Lindberg Engineer- 
ing Co., Chicago, Ill. The new method, which 
employs radio-frequency inductive heating, tests 
for both carbon and sulphur in a single operation 
in ten minutes. This represents a time saving 
of twenty-two to twenty-five minutes over con- 
ventional methods. The Lindberg high-frequency 
combustion unit is capable of heating samples 
to temperatures above 3000 degrees F. 
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N the theory that measurement leads the 
@) way—that a part that can be measured, 

can also be produced—the Canton, Ohio, 
plant of the Timken Roller Bearing Company has 
developed one of the finest gage laboratories in 
the United States. This laboratory is the keystone 
of the inspection department, which has complete 
responsibility for the inventory and accuracy of 
some 500,000 tools, reference gages, and working 
gages used in all of the company’s plants. Many 
of these gages are accurate to 0.00001 inch, mak- 
ing it entirely practical to hold critical dimensions 
of Timken tapered roller bearings to within 
0.00002 inch. 

Part of the 2500-square foot modern laboratory 
can be seen in the heading illustration. A dust 
control unit cleans the incoming air. Tempera- 
ture is maintained constant at 68 degrees F.; 
relative humidity, at 40 per cent. The laboratory’s 
personnel consists of fifty people who perform a 
variety of jobs. 

Inspectors check tools, gages, and machine 
parts for size, surface finish, and material de- 
fects. Hand lappers in the laboratory finish the 
more precise parts that cannot be ground to the 
required accuracy. Others check and repair the 
several thousand dial indicators and instruments 
used in the various plants. Clerks maintain an 
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elaborate card inventory of the blueprint number, 
frequency of use, location, replacements, etc., of 
every item for which the inspection department 
is responsible. Groups of inspection apprentices, 
always present in the laboratory, are training 
under a four-year program. 

A high degree of liaison exists between the lab- 
oratory and the tool-room, which adjoins it. All 
tools and gages made at Canton are returned 
to inspectors after each machining operation. 
They, in turn, assist the toolmakers with their 
more difficult problems. 

One highly prized piece of equipment is a huge 
surface plate, 36 inches wide and 60 inches long, 
made of Graph-Mo tool steel—a product of the 
company’s Steel and Tube Division. It was made 
from a forging originally 10 inches thick and 
weighing 3 tons. The load of the plate is carried 
uniformly on a 5-foot deep concrete foundation, 
and a 2-inch layer of compressed cork between the 
plate and the foundation keeps all stresses from 
reaching the plate. Flatness over the entire plate 
surface within 0.00007 inch was obtained after 
1568 hours of lapping following hardening and 
grinding. 

Several typical uses of the plate can be seen in 
Fig. 1. On the left is a set-up for a length check 
of a ring gage used on cone-roller assemblies. In 
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By MICHAEL C. CURTIS 


General Foreman 
Tool Inspection Department 


Timken Roller Bearing Company 
Canton, Ohio 


the center is a set-up for checking the taper of a 
cone gage. This gage is accurate to within 0.0001 
inch in the length of the gaging surface. On the 
right, the inspector is shown checking one of four 
roller masters for size and taper on a flat sine bar 
set to precision gage-blocks to within 0.0001 inch. 
An electronic comparator is used in conjunction 
with this operation. 

Many lineal and diametral inspections are made 
by means of Zeiss optimeters. These are optical 


Fig. 2. For this master sizing machine, the 

optimeter is mounted horizontally. A prism in 

the optimeter telescope bends the light beam 
90 degrees, transmitting it to the ocular. 


Fig. 1. So perfect is the finish of this surface plate that 
molecular adhesion is produced when precision gage- 
blocks are wrung on. 


instruments that substitute for the lever arms of 
mechanical measuring devices a beam of light 
traveling over a scale in accordance with the 
movements of an inclinable mirror. The main ele- 
ment of the optimeter is a telescope equipped with 
an ocular having a glass scale laterally behind it 
at one end, and a pivoting mirror on a contact 
plunger at the other end. Any movement of the 
contact plunger tilts the mirror, shifting the scale 
image an amount equal to the product of the 
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Fig. 3. Here, the optimeter is mounted 
vertically. Some optimeters are equipped 
with an indicator, consisting of colored 
glass plates which limit the permissible 
tolerance to a bright field. * 


movement of the beam of light and the magnifica- In Fig. 3, the size of a tapered roller master is 

tion of the scale by the lens system. A 0.00005- compared with a reference tapered roller master 

inch movement of the plunger, for example, is by measuring the drop in a tapered ring gage. 

translated into a 0.05-inch shift of the image. The air cylinder seen to the left of the optimeter 
Three important uses of the optimeter in the is used to seat the tapered roller master in the 

gage laboratory are illustrated in Figs. 2,3, and ring gage at a constant pressure before checking. 

4. Plug gages that control the taper of Timken Accuracy between reference and work masters is 

roller bearings are checked on the sizing machine, maintained within 0.0000125 inch. 

Fig. 2. Here, the optimeter is set up to compare The optimeter is an integral part of the Zeiss 

the diameter at the theoretical sharp point of the universal measuring machine, Fig. 4. An outside : 

large end of the taper. With the gage resting on diameter standard is shown being measured, and 

its face, the distance is compared across two dove- the reading obtained will be accurate within 

tail blocks containing wires which are in contact 0.00002 inch of length. The contact points of the 

with the taper. machine are adjustable along the bed to outside 


Fig. 4. The standard being checked is sup- 
ported by contact points on the machine us 
ways as the reading is taken through 
f 3 the optimeter. The tailstock adjusts itself 
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Fig. 5. This universal bench type machine 
measures length, width, and depth. it is 
unique in that it can be adapted to determine 
the pitch diameter of internal as well as 
external threads. 


Fig. 6. The inherent ability of this optical in- 

strument to measure objects irregular in shape 

makes it a vital piece of equipment of the 
gage laboratory. 


Fig. 7. The dial setting of this Graham-Mintel 

electronic comparator checks precision gage- 

blocks. It compensates for any error in labora- 

tory gages reported by the National Bureau 
of Standards 


x 
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Fig. 8. Having a capacity for objects up to 6 inches 
long and 4 inches wide, this projector can be used 
both as a comparator and as a measuring machine. 


measurements between 0 and 80 inches, and in- 
side measurements between 4 and 76 inches. 

Bench type universal measuring equipment is 
shown in Figs. 5 and 6. The Sip machine, Fig. 5, 
measures all three dimensions—length, width, 
and depth. Scales on the machine are graduated 
in 0.00005 inch, and angle measurements can be 
read directly to within 1 minute. Available at- 
tachments measure pitch diameter and lead of 
internal as well as external threads. 

The Zeiss machine, Fig. 6, has comparable ac- 
curacy. It is ideal for measuring objects of irregu- 
lar shape, and has a lineal measuring capacity of 
8 inches in length and 4 inches in width. Angle 
range is from 0 to 360 degrees. In the illustration, 
the inspector is measuring the contour of a cone 
forming-tool profile gage. The strap seen sup- 
porting the inspector’s shoulder serves to reduce 
fatigue. 

A Graham-Mintel electronic comparator, meas- 
uring to 0.000001 inch, can be seen in Fig. 7. This 
instrument is used to check precision gage-block 
sets against laboratory masters. The comparator 
is adjusted to the laboratory block, then replaced 
by the block to be checked, and the variation is 
recorded. The serrated surface of the anvil of the 
comparator reduces the amount of friction with 
the highly lapped surfaces of the blocks. Periodi- 
cally, the laboratory masters are sent to the Na- 
tional Bureau of Standards for examination. Any 
error reported is compensated for in adjusting 
the comparator. 

A Bausch & Lomb projector is shown in Fig. 8. 
It is accurate to within 0.0001-inch lineal meas- 
urement and 1-minute angle measurement. When 
used as a comparator, the work can be viewed 
against a scale-size chart. This is done in the illus- 
trated application, where a forming tool is be- 
ing checked. This projector can also be used as 
an actual measuring machine. Measurements are 
read on 0.0001-inch micrometers mounted on the 
cross-slides of the machine. 

Another type of comparator found in the lab- 
oratory is the Pratt & Whitney “Electrolimit” 
gage, Fig. 9. Calibrated to 0.00002 inch, this ma- 
chine can accommodate work for external meas- 
urements to 8 inches and internal measurements 
to 10 inches. The operation shown in progress 
consists of checking a bearing cone-bore ring 
gage for roundness, straightness, bell-mouth, and 
size. The gage is marked to the nearest 0.000025 


Fig. 9. This Pratt & Whitney “‘Electrolimit” gage is 
calibrated to 0.00002 inch. 
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Fig. 10, These centers are made of 
Graph-Mo steel. Many measuring de- 
vices, gages, and tools designed and 
used by the company are made of 
this electric furnace product. 


inch, precision blocks are built up to the required 
size, and the comparator is set at zero. Then, the 
gage is substituted for the ring and a reading is 
taken. Ordinarily, two sets of precision blocks are 
used to assure extreme accuracy. 

Unable to procure precision centers of the ac- 
curacy required, the gage laboratory designed and 
built its own. These centers, Fig. 10, are elements 
of a V-block assembly, and are in line to within 
0.0001 inch. Plug gages are held on an arbor that 
is set up between the two centers and rotated 


fig. 11. Absence of gears in the design 
of this dividing head produces extremely 
accurate spacing. 


manually. A Graham-Mintel comparator shows 
the amount of deviation from roundness and the 
amount of face run-out. 

Operations like inspecting bearing roller cage 
pocket spacing are performed on the Vinco check- 
ing dividing head shown in Fig. 11. This instru- 
ment, which is gearless, is graduated in seconds, 
in an angle range of 0 to 360 degrees. After the 
cage is trued up on the magnetic block attached 
to the faceplate, the contact point of an electronic 
comparator is positioned at one roller pocket and 
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Fig. 12. Diffused light coming from behind the 
sine bar is utilized to compare tapers with a 


master in a darkened booth. 


the faceplate is indexed the correct angle distance. 
The adjacent pocket is then checked. Extremely 
accurate results are obtained with the head. 
Sine-bar inspections of tapered work gages are 
made by comparing them to reference masters. 
The illustration in Fig. 12 shows a Taft-Peirce 
sine bar in use. A ray of light from an illuminated 
ground-glass panel immediately behind the in- 
spection table appears beneath the sine bar when 
the surface of the work gage is worn, or when its 
taper is at variance with the master’s. Curtains 
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around the booths in which these inspections are 
performed cut out reflections. 

In Fig. 13, the flatness of a stainless-steel mir- 
ror used in angle checking devices is being in- 
spected with Van Keuren optical measuring 
equipment. A 6-inch diameter optical flat, accu- 
rate to within 0.000002 inch, is positioned over 
the mirror. Monochromatic light takes the color 
out of the interference bands, darkening them for 
easier viewing. Curves in the bands indicate the 
degree of flatness of the surface of the mirror. 


Fig. 13. Flatness of the work is determined 
by the curvature of the bands in the optical 
flat in this Van Keuren measuring equipment. 
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Fig. 14. Movement of the stylus back and 
forth over the work is translated and re- 
corded by the dials and graph paper. 


The Brush analyzer, Fig. 14, is determining 
the surface finish of a bearing roller master. A 
diamond stylus carried behind a steel ball moves 
laterally 1/8 inch. Movement of the stylus is re- 


corded on the meter shown in the center and 
on the graph paper on the instrument at the left. 
Both register 0.000001-inch variations. The me- 
ter on the right is used to calibrate the gage. 


X-Ray Gage Controls Rolling Mill Equipment 


ONVENTIONAL rolling of copper-alloy strip 

consists of spot-checking strip with a hand 
micrometer and setting rolls by rule-of-thumb 
methods based on the operator’s experience. 
These methods are still practiced in many rolling 
operations, although they are crude when com- 
pared with the degree of quality control that can 
be obtained with modern electronic equipment, 
such as X-ray gages. 

The thickness of copper-alloy strip is controlled 
by X-ray gages in the rolling mills of the Chase 
Brass & Copper Co., Inc., a subsidiary of the Ken- 
necott Copper Corporation. The original X-ray 
gages were installed several years ago in a Chase 
mill in Cleveland, Ohio, and are still in use. Very 
little maintenance work has been required to keep 
them in continuous use. There have been no X-ray 
tube burnouts, and occasional replacement of an 
electron tube has been performed by electrical 
maintenance men without difficulty. 

The gages, operating on 155-volt alternating- 
current lines, contain a compact high voltage 
source and an X-ray tube, both shielded so they 
are entirely safe. The source unit is placed about 
8 inches beneath the strip at a point within 2 feet 
of the rolls. A small hole in the top allows a tiny 


X-ray beam to pass upward through the moving 
strip. When the mill is not operating, this aper- 
ture is automatically blocked with a shield guard. 

After the X-ray beam has passed through the 
strip, with some of its energy absorbed by the 
metal, it passes into a small pick-up device that 
is mounted over the strip directly above the aper- 
ture in the source unit. The pick-up unit converts 
the X-ray energy into electrical energy, which is 
amplified and fed into a zero-center meter cali- 
brated to indicate deviation from the nominal 
gage. Maximum readings indicate a variation of 
plus or minus one-tenth of the strip thickness. 
The scale is graduated so that readings of as little 
as 0.000050 inch can be obtained on the thinnest 
strip rolled. 

When variations from the known standard 
swing more than the prescribed limit for which 
the operator’s controls are set, the signal actuates 
circuits built into the gage that contro] screw- 
down adjustments to exactly compensate for 
thickness variations in the incoming strip. The 
signal that actuates this meter can also be fed 
into a continuous tape recorder of the stylus type 
so that a permanent record of all strip rolled can 
be retained for future reference. 
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CISHOLT 


URING the last few years, the use of 

balancing machines in automobile pro- 

duction has increased greatly. Realizing 
that the measuring and locating of unbalance in 
rotating bodies was only half the job, the Gisholt 
Machine Co. has designed and built unbalance 
correction devices and machines to work in con- 
junction with the balancing machines on a semi- 
automatic or automatic cycle. Recently another 
significant advance was made—a balancing 
machine with correction facilities and automatic 
transfer equipment for the balancing of auto- 
mobile engine assemblies. The new machine can 
be seen in the heading illustration with an engine 
being lowered into position for balancing. 

This equipment accepts an assembled engine, 
together with the torque converter, and meas- 
ures and locates by electronic means the un- 
balance in the running engine. The machine 
corrects the unbalance to a production tolerance 
of 0.5 ounce-inch, and the accuracy to which each 
engine is balanced is graphically recorded. The 
engines are automatically loaded into and un- 
loaded from the balancing machine by overhead 
transfer equipment. The purpose of the transfer 
equipment is to move unbalanced engines from 
an incoming conveyor line to the machine, and 
to transfer balanced engines from the machine 
to an outgoing conveyor line. These conveyor 
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lines are shunted off and back onto the engine 
assembly conveyor. 

The transfer equipment consists of a track A 
and a carriage B, Fig. 1, carrying two pairs of 
hydraulically powered hooks. Hooks C handle 
the unbalanced motors and hooks D, the balanced 
motors. The carriage is moved along the track 
by means of a lead-screw that is driven by direct- 
current motor. The motor is equipped with an 
Amplidyne which automatically controls the 
accelerating, traversing, decelerating, stopping, 
and positioning of the carriage. Cams and limit 
switches are employed to initiate steps in the 
control of the transfer equipment. The hooks are 
moved up and down, controlled by solenoid-oper- 
ated valves, and are opened and closed hydraul- 
ically. The necessary hydraulic pressure is 
provided by a pump mounted on, and moving 
with, the carriage. The transfer equipment 
moves unbalanced engines into a balancing ma- 
chine cradle, Fig. 2, which is freely supported 
to permit movement only in a horizontal plane. 

When an engine has been balanced, a new 
cycle is initiated by an operator pressing the 
“load” button. At this time, hooks C are holding 
an unbalanced engine and hooks D, which were 
in position to grip the balanced engine, close 
around the balanced engine and lift it out 
of the balancing machine cradle. The carriage 


Automatically During Balancing 


Another important advance in automotive engine balancing is 

the automatic transfer of engines in a new dynamic balancing 

machine. Three machines can balance 100 V-8 engines per 

hour—measuring, locating, correcting, and inspecting the 
unbalance to within 0.5 ounce-inch 


By ARNOLD B. PEDERSEN 
alancing Machine Division 
Gisholt Machine Co. 
Madison, Wis. 


then traverses to the rear to bring the unbal- 
anced engine over the cradle. 

The engine is then lowered onto a loading 
jack, # in Fig. 2, which is mounted within the 
cradle to protect it from the shock of loading 
and unloading. Then the hooks open, to release 
the engine, and are raised to clear the engine. 
The carriage again travels to the rear until the 
balanced engine is over the outgoing conveyor. 
If there is an empty fixture in proper position 
on the outgoing conveyor, the balanced engine 
is lowered into the fixture, the hooks open to 
release the engine, and are then raised to clear 
the engine. As soon as the hooks are clear, the 
outgoing conveyor is moved to bring another 
empty fixture into position. 

When the hooks are clear of the balanced 
engine, the carriage is traversed at high speed 


Fig. 1. Transfer equipment on dynamic balan- 
cing machine consists of a track A and a car- 
riage B carrying two pairs of hydraulically 
powered hooks, C and D. 
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back toward the incoming conveyor line. At this 
point, the open hooks C descend, provided that 
an unbalanced engine is in position on the in- 
coming conveyor. The hooks close and lift the 
engine off the incoming conveyor, and the car- 
riage moves to the rear until hooks D are over 
the engine in the balancing machine, as seen in 
Fig. 3. The open hooks D are then lowered, and 
remain in this position until the operator again | 
depresses the “load” button. The unbalanced 
engine in hooks C is now in such a position as 
to make it possible for the incoming conveyor 
to advance another balanced engine to the 
desired position. 

As soon as an unbalanced engine assembly 
has been deposited in the loading jack within 
the balancer cradle, the operator couples the 
driving adapter to the belt pulley end of the 
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engine. The engine is automatically lowered 
into and clamped to the cradle by hydraulic 
means, thus making the engine part of the 
freely suspended cradle. The engine is sup- 
ported on a V-block F at the chain-case cover 
end and on locating pins G as shown in Fig. 2 
at the rear end of the cylinder block. The cradle 
is hydraulically locked against movement while 
it is being loaded and unloaded. 

The operator now pushes a “start” button 
that causes the engine to be rotated at 400 
R.P.M. This speed is below that at which the 


Fig. 2. Balancer cradle is freely supported 
to permit movement only in a horizontal 
plane. The engine rests on a V-block F 
and locating pins G. Jack E is employed 
during loading and unloading. 


torque converter “locks in,” and the driven parts 
of the torque converter are held against rotation 
by an arbor inserted on the engine assembly 
line. These driven parts of the torque converter 
have no mechanical connection with the rotating 
element being balanced, and therefore have no 
effect on the unbalance indications. The amount 
and location of unbalance in the torque con- 
verter are read, and the angle of the unbalance 
is then set on a “dummy” dial. The amount of 
unbalance is automatically recorded within a 
welder “brain-memory” unit. 


Fig. 3. Assembled automotive engine is 
shown in the balancing machine cradle, 
with conveyor hooks in position to re- 
move the engine after balancing. 
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Fig. 4. Close-up view showing the drill spindle em- 
ployed for correcting the unbalance by removing 
the required amount of metal from a predeter- 
mined location on the vibration damper of the 
assembled engine. 


The amount and location of unbalance in the 
vibration damper are now determined, and the 
amount of drill depth reading is recorded in 
the drill brain memory unit. The operator stops 
the balancer, indexes the rotating assembly to 
a position corresponding to the location of 
the unbalance in the vibration damper, and 
presses the “drill” button. The correction is 
made in the vibration damper by drilling, as 
shown in Fig. 4. 

Pressing of the “drill” button also initiates 
the preparatory events for the welding cycle. 
First, the correction strip is metered off from 
the reel, as seen in Fig. 5, with the strip 
being fed through a series of rollers, which 
first straighten the strip and then form it to 
fit the radius of the torque converter. When 
the exact length of the strip required for cor- 
rections has been metered off, a punch shears 
this length from the strip. As the punch comes 
down, a set of plier-like fingers H, Fig. 6, 
close about the mid-point of the length of strip 
J, and carry the strip to jaws over the lower 
electrode K of a spot welder. The fingers then 
release the strip and rise to allow the welding 
head to rotate 90 degrees to the welding position 
on the torque converter, Fig. 7. 

When the correction drilling is complete 
and the strip in the welder is in proper position, 
a green light goes on to indicate to the operator 
that the welding head is ready to operate. The 
engine assembly is rotated to the angle corre- 
sponding with the unbalance location in the 
torque converter, to bring the light spot of the 
torque converter in line with the welding fingers. 
The operator presses the “weld” button to bring 
the welding electrodes in to spot-weld the strip 
onto the torque converter torus. 

Strips less than 1 1/2 inches long are at- 
tached with a single weld. If the correction strip 
is longer than 1 1/2 inches, three welds are 
made, one at the mid-point of the strip and 
the other welds 1/2 inch from each end of the 
strip. This keeps the ends of the strip from bend- 
ing outward due to centrifugal force produced 
by the high rotational speed of the engine. After 
the welding has been completed, the welding 


Fig. 5. Required length of steel correction strip is 

metered from reel, the strip being fed through a 

series of rollers which first straighten and then 
form the strip, to fit the torque converter. 
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Fig. 6. Fingers H carry the sheared-to- 
length correction strip J to jaws over the 


a lower electrode K of a spot welder. 


head is again swung through an angle of 90 
degrees to return to its starting position, where 
it waits to be loaded with the correction strip 
required for the next engine. 

If no correction is required in the vibration 
damper, no hole will be drilled should the opera- 
tor press the “drill” button. If no correction is 
required in the torque converter, the strip feed 
mechanism will remain inoperative, and if the 
operator should press the “weld” button, the 
welding head will pass no current. 

After the corrections for balance have been 
made, the operator starts the machine to deter- 
mine whether the balance is within the limits set 
for the job. A permanent record of the unbalance 
remaining in the engine is provided by a graphic 
electronic recorder (Fig. 3). The operator 
throws a switch to the “inspect” position to make 
the instrument record. A window is provided so 
that the operator can mark the serial number 
of the engine on the graphic record. In this 
way, the manufacturer is provided with a per- 
manent record of the accuracy of each engine. 
The operator then removes the driving adapter 
from the engine. This action causes the engine 
to be unclamped, and the engine assembly is 
raised above the balancer cradle by the loading 
jack into a position suitable for a new cycle to 
be initiated. 


Fig. 7. Welding head has been rotated through an 


angle of 90 degrees into position for welding the 
correction strip J to the torque converter. 
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Half-Revolution Geneva Mechanism 


By HAIM MURRO 


HREE slots is the minimum number that can 

be used in the conventional type of Geneva 
mechanism. Or in terms of motion, 120 degrees is 
the greatest possible angle of rotation of the 
driven member for each revolution of the driver. 
It is for this reason that many designers resort to 
other mechanisms when 180 degrees of intermit- 
tent rotation is required of the driven member. 
For some applications, however, it is possible to 
use a modified form of the conventional Geneva 
mechanism, of the type shown in Fig. 1, so that 
the necessary half-revolution is obtained. 

In Fig. 1, driver A is a circular dise to which 
pin c is bolted. For better performance a roller 
on a sleeve or an anti-friction bearing, instead of 
the pin which is shown for simplicity, should be 


used. A segment d on driver A serves to lock 
wheel B in position during the idle period of the 
cycle. 

Wheel B has two V-shaped slots. When the 
wheel is in the idle position, the center lines of 
the slots are tangent to the circular path of the 
roller, as shown. Mounted on wheel B are two 
spring-loaded dogs e, one in each of the V-slots. 
These dogs have beveled tops, and, under pres- 
sure of driving pin c, are forced into a recess in 
the V-groove so that the pin may pass over them. 

When driver A rotates, pin ¢ enters the slot 
which lies in its path, and begins to turn wheel B. 
Also, at this point, the segment d passes the cen- 
ter line, leaving the wheel free to rotate as the pin 
continues to enter the slot. Approaching the cen- 


Fig. 1. Diagram of half-revolution Geneva mechanism showing driving pin about to enter slot in driven member. 
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Fig. 2. When the driven wheel has been rotated 90 de- 
grees, as shown, the driving pin has passed over the dog 
and is at the bottom of the V-slot. 


ANGLE OF 
ENGAGEMENT 


Fig. 3. The correct proportions for the Geneva mechanism 
involve simple geometric considerations. 
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ter of the V-slot, the pin passes over 
dog e, pressing it down as it passes. 
In Fig. 2 is shown the position of the 
mechanism when pin ¢ has reached 
the bottom of the V-slot. In this posi- 
tion the pin has passed over the dog 
and the dog has been returned to its 
initial extended position by the force 
exerted through spring f, shown in 
section a-a, Fig. 1. 

When the pin is rotated further, it 
presses against the vertical side of 
the dog, which now forms an exten- 
sion of the side of the V-slot. In 
practice, the sides of the slot ex- 
posed to the pressure of the pin are 
lined with a hard material which can 
be replaced when it becomes worn. 
These linings are shown as heavy 
lines marked g in Fig. 1. 


Lay-Out of Mechanism 


As shown in Fig. 3, the lay-out of 
the mechanism may be considered in 
terms of a simple problem in geom- 
etry, namely: Given the centers of 
the driving and driven wheels, C, and 
C., find a point X on the center line 
C,C, such that C,X, = C,X, C.X, = 
C,X, and X,X, is perpendicular to 
C.X,. If these conditions are satis- 
fied, the driving pin will enter the 
V-slot tangentially, which is the most 
favorable condition, and it will be at 
the bottom of the V-slot when the 
driven member has been turned 
through 90 degrees. 

In Fig. 4, the basic geometric form 
shown in Fig. 3 has been redrawn 
with two auxiliary lines added. 
From the illustration, 

c 


(1) 


a a; 


(2) 


Substituting in Equation (1) the 
value of c from Equation (2), and 
simplifying, 


a ay 
a,d = a? — aa, — ab 
a,d + aa, = a? — ab 
a, (a+d) =a (a— b) 


a, a—b 
~ atd 


| (WN 
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This last equation suggests the graphical 
method shown in Fig. 5 as a means of finding 
length a, in Fig. 4. Instead of this graphical solu- 
tion, however, an analytical method may be used: 
Since b = a cos a and d = asin a, these values for 
b and d may be substituted in Equation (3) to 
obtain Equation (4): 


1 — cosa 


a 1+sina 


(4) 


1— cosa 
Table 1 is a tabulation of T+sina for use 


in Equation (4), and covers angles from 30 to 60 
degrees. From general design considerations, an 
angle a — 45 degrees is best. 


Angular Displacement, Velocity, and 
Acceleration Characteristics 


The angular displacement, angular velocity, 
and angular acceleration of modified Geneva 
mechanisms having 60-, 90-, and 120-degree en- 
gagement angles are shown in Figs. 6, 7, and 8. 
The velocity and acceleration curves for each of 
these mechanisms are based on the driving mem- 
ber having a uniform angular velocity of 1 ra- 


Fig. 4. Simplified lay-out of the mechanism illus- 
trated in Fig. 1, which is employed to determine 
its proportions 


PARALLEL 


Fig. 5. Graphical method of determining length a; shown in Fig. 4 
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Table 1. Values of (1 — cos a)/(1 + sin a) 
Corresponding to Various Values of « 


Degr 1— cosa 1 —cos@ 
30 0.08931 46 0.17759 
31 0.09427 47 0.18367 
32 0.09932 48 0.18981 
33 0.10445 49 0.19601 
34 0.10964 50 0.20227 
35 0.11493 51 0.20858 
36 0.12028 52 0.21495 
37 0.12571 53 0.22138 
38 0.13121 54 0.22786 
39 0.13677 55 0.23441 
40 0.14242 56 0.24101 
41 0.14812 57 0.24766 
42 0.15389 58 0.25436 
43 0.15972 59 0.26113 
0.26795 


dian per second (9.55 R.P.M.). The velocity 
curves shown were obtained by graphical differ- 
entiation of the displacement curves, and the ac- 
celeration curves by graphical differentiation of 
the velocity curves, since the equations involved 
in an analytical solution were not easy to handle. 

The displacement curves have a slight “bend” 
near the center position which is responsible for 
two maximums and a minimum in the velocity 
curves near the center position. The “hump” in 
the velocity curves decreases with the engagement 
angle, and disappears entirely when the latter is 
60 degrees. In practice, this change in velocity oc- 
curring over a very short portion of the cycle will 
cause some roughness in the operation of the 
mechanism around the center position. 

The curves also show that the maximum veloci- 
ty of the driven member, for angles of engage- 
ment greater than 60 degrees, is not achieved at 
the center position. The angular velocity in the 
center position equals a,/a, which value is [(1 + 
sin a) /(1 — cos a)] —1. Table 2 gives values of 


Table 2. Angular Velocity of Driven Member in 
Center Position Based on 1 Radian per Second 
Angular Velocity of Driver 


Angle of Velocity, Angle of Velocity, 


-20 -10 ie) 10 20 30 
ANGULAR DISPLACEMENT OF DRIVER, DEGREES 


-39 


Fig. 6. Displacement, velocity, and acceleration 
diagrams for a half-revolution Geneva mechanism 
having an engagement angle of 60 degrees 
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Engagement, | Radians per Engagement, | Radians per 

Degrees Second Degrees Second 
60 10.9695 92 4.6309 

62 9.6078 94 4.4445 

64 9.0684 96 4.2684 

66 8.5739 98 4.1017 

68 8.1207 100 3.9438 

70 7.7009 102 3.7943 

104 3.6522 


3.5171 


| 
'0 
8 
50 
40 
30 
20 
io 
| 
| 
| 14 6.9548 || 106 
4 76 6.6213 108 3.3886 
78 6.3116 110 3.2660 
= 80 6.0214 112 3.1492 
5.7512 14 | 3.0877 
84 5.4981 116 2.9314 - 
: 86 5.2609 118 2.8295 
88 5.0382 120 2.7320 


ANGULAR DISPLACEMENT OF 
DRIVEN WHEEL, DEGREES 
ANGULAR DISPLACEMENT OF 

DRIVEN WHEEL, DEGREES 


ANGULAR VELOCITY OF 
DRIVEN WHEEL, RAD./SEC. 


ANGULAR VELOCITY OF 
DRIVEN WHEEL, RAD./SEC. 


ANGULAR ACCELERATION OF DRIVEN WHEEL, RAD. /sec? 


ANGULAR ACCELERATION OF DRIVEN WHEEL, RAD./SEC.* 


+-22 


i i i 


~40 -20 20 40 
ANGULAR DISPLACEMENT OF DRIVER, DEGREES 


Fig. 7. Displacement, velocity, and acceleration 
diagrams for a half-revolution Geneva mech- 
anism having a 90-degree engagement angle 


these velocities for a number of engagement an- 
gles from 60 to 120 degrees. 

The velocity and acceleration curves in Figs. 6, 
7, and 8 may be used to obtain the velocity and ac- 
celeration values for N revolutions per minute of 


-40 -20 20 40 
ANGULAR DISPLACEMENT OF DRIVER, DEGREES 


Fig. 8. Displacement, velocity, and acceleration diagrams 
for a half-revolution Geneva mechanism having an en- 
gagement angle of 120 degrees 


the driving member by multiplying the ordin- 


2 
ates on these curves b 
y ( 30 and 30 
respectively. 
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In Shops Around 


Camera highlights of some in- 

teresting operations performed 

in various metal-working plants 
throughout the nation 


Both sides of flat metal carpenter 
squares are ground simultan- 
eously between two Behr- 
Manning coated abrasive belts 
that move in opposite directions 
over rubber-rimmed contact 
wheels. With this set-up, pro- 
duction finishing rates have 
been doubled. 


Automatic burnishing of car-wheel axle journals is performed in the Glenwood 
shops of the Baltimore & Ohio Railroad by means of a Niles end-drive, hy- 
draulically operated burnishing lathe developed by Baldwin-Lima-Hamilton 
Corporation. Predetermined pressure is applied hydraulically, and automatically 
held constant on the burnishing wheels while the axle is rotated at 220 R.P.M. 
Burnishing time has been cut 25 per cent, and ten axles can be finished per hour. 
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Electronic paint spraying of metal 
containers is performed with an 
“lonic’’ gun developed by Scien- 
tific Electric, Garfield, N. J. The 
paint is charged electronically 
within the spray apparatus it- 
self, producing an even finish 
and penetrating into crevices 
and cavities. 


Rods are finish-drawn, cut to length, straightened, and polished—all in one 
continuous operation—on ‘“‘four-in-one’’ Schumag machines now in operation 
at the American Brass Co.’s mill at Torrington, Conn. The new machines 
produce finished rod in diameters from 3/32 to 7/8 inch, at speeds up to 140 
feet per minute. These operations were previously performed on separate 
machines—draw-benches, straighteners, saws, and tumbling barrels. 
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Reverse-Polarity Mild-Steel 
Welding Electrode 


A general-purpose mild-steel welding electrode, 
designed for optimum flexibility of application 
with reduced operator effort, has been marketed 
by the General Electric Co., Schenectady 5, N. Y. 
Designated as G-E Type W-610-A, the electrode 
is a direct-current reverse-polarity rod meeting 
AWS Class E-6010 specifications. 

It is said that the electrode facilitates butt, 
fillet, lap-joint, and edge welding in all positions. 
Its ability to take high currents, together with 
freedom from reaction pitting, fingernailing, 
spattering, and blistering of the coating, assures 
a high ratio of inches-of-welding to inches-of- 
electrode used. Typical applications include the 
welding of pipe and steam lines, ship structural 
frames, bridges, and unclad pressure vessels. 


Aluminum Bronze Wear Strip With 
Machinable Steel Base 


The availability of OK wear strips has recently 
been announced by the Ohio Knife Co., Dreman 
Ave., Cincinnati 23, Ohio. The strips have a 
wearing surface of aluminum bronze with a ma- 
chinable steel base. A special method of welding 
is used to join the two metals. A large assort- 
ment of sizes is available. All surfaces are 
ground to close tolerances. 


Soluble Oil for Use in Metal-Working 
Operations 


A soluble oil for use as a coolant-lubricant on 
practically all types of metal-cutting, grinding, 
and forming operations has been announced by 
the Shear-Speed Chemical Products Division, 
Michigan Tool Co., 7125 E. McNichols Road, De- 
troit 12, Mich. “Shear-Speed Soluble Oil,” as this 
coolant-lubricant is called, does not become ran- 
cid or develop an objectionable odor after con- 
tinued use, is stable, contains an additive to pro- 
tect the operator’s hands against dermatitis, and 
its pastel blue color eliminates glare. 
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OF INDUSTRY 


The properties and new applications of 
materials used in the mechanical industries 


The emulsion is anti-foaming and non-smok- 
ing under normal operating conditions, dissi- 
pates heat rapidly, is non-corrosive, and inhibits 
corrosion on ferrous metals and such non-ferrous 
metals as aluminum, copper, and brass. The sol- 
uble oil concentrate pours at very low tempera- 
tures, and will emulsify with hard or soft water 
in any proportion. Dilutions of 10 to 1 to 40 to 1 
are recommended for most machining operations, 
with heavier operations such as deep cuts and 
rough-broaching using the lowest ratio. 


Thin Masking Tape Provides Positive 
Holding at High Temperatures 


A thin masking tape has been introduced by 
Mystik Adhesive Products, 2635 N. Kildare Ave., 
Chicago 39, Il]., known as Mystik Brand Thinflex 
Masking Tape No. 6207. It is said to be flexible 
and strong. The backing is made of cellulose 
fiber saturated with a rubber compound. Accord- 
ing to the manufacturer, the tape exhibits a posi- 
tive holding quality at high temperatures, leaves 
no residue upon stripping, and performs under 
adverse weather conditions. 


Two Nonflammable Paint Strippers 
That Do Not Attack Metals 


Two paint strippers, Oakite Composition No. 
56 and Oakite Composition No. 57, designed for 
tank immersion stripping and brush-on stripping 
of a wide variety of alkaline-resistant paints and 
lacquers, respectively, are announced by Oakite 
Products, Inc., 126 Rector St., New York 6, N. Y. 

The No. 56 composition is a neutral thin- 
bodied solvent, that is nonflammable, and con- 
tains no phenols, cresols, acids, or alkalies. It is 
used at full strength and is unheated. Then parts 
to be stripped are immersed for periods of time 
which will vary depending on the type of paint, 
number of coats, age, etc. The stripper is said to 
be safe on steel, brass, copper, zinc, magnesium, 
and aluminum. 

The second of these materials is a viscous sol- 
vent intended to replace combinations of non-vis- 
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cous solvent detergents and thickeners when 
stripping finishes from vertical and inverted sur- 
faces of equipment. The No. 57 composition is 
also nonflammable and contains no phenols, cre- 
sols, acids, or alkalies. It can be applied safely 
on all metals at full strength by the brush-on 
method, and is allowed to soak on surfaces until 
paint wrinkles or softens. The paint is then hosed 
or scraped off. When work stripped with either 
of these compositions is to be repainted, a 
thorough rinsing is recommended. 


Powdered Metal Product that Is Ductile 
and Strong 


An iron powdered metal having the ability to 
withstand high stresses without cracking has 
been developed by the Amplex Division, Chrysler 
Corporation, Detroit 31, Mich. The material is 
known as Steel Oilite, and exhibits great ductil- 
ity. Its physical properties are comparable to 
mild carbon steel, such as SAE 1010, 1020, or 
1030. Parts made from this material will with- 
stand compressive stresses up to 70,000 pounds 
per square inch. The material is not brittle, and 
may be bent or twisted without breaking. 

Steel Oilite can be plated by any of the normal 
processes, and also hardened by direct quench- 
ing, or carburized and hardened. The ductility 
and strength of the material make possible its 
use for finished machine parts such as gears, 
cams, brackets, and lever arms. Although retain- 
ing some porosity, it is not intended for self- 
lubricating applications. 


Compressible Shock-Absorbing Glass 
Material for Machine Mountings 


A shock- and vibration-absorbing resilient 
board material known as “Vibraglass” has been 
developed by Glass Fibers Inc., 1810 Madison 
Ave., Toledo, Ohio. Made of compressed and 
bonded glass fibers, it is actually composed of 
millions of flexible “glass springs” that support 
vibrating loads as great as 2000 pounds per 
square inch at temperatures from minus 100 de- 
grees F. to plus 375 degrees F. 

Vibraglass shows no lateral expansion during 
compression, and recovers immediately after 
load withdrawal. The inorganic glass fibers are 
resistant to fire and to attack by such factors as 
moisture, oil, and fungus. It is insoluble in water 
and common solvents. Uses to which the material 
has been put are vibration-absorbing mountings 
for heavy and light machinery; lightweight 
shock-absorbing mountings for aircraft and ra- 
dio computing instruments; and vibration-muff- 
ling strips in forced-air furnaces. 


Multi-Colored Coating for Protecting 
Metallic Surfaces of Machines 


Coatings in various colors can now be applied 
to rusted or bare unrusted but treated surfaces, 
as well as some other painted surfaces. Steelast, 
as the coating is called, is impervious to mois- 
ture, resistant to most chemicals, and is odorless 
and non-toxic when dry. It will withstand con- 
stant wet heat up to 180 degrees F. and constant 
dry heat up to 300 degrees F. The coating can be 
sprayed, brushed, or dipped on, and dries for 
handling in a half to one hour after spraying. 
The uses to which Steelast has been put are the 
protection and finishing of metal surfaces on 
original equipment; and the maintenance of 
surfaces on machinery, pipes, tanks, duct work, 
and metal building materials. The compound is 
available in ten colors from Steelcote Mfg. Co., 
3418 Gratiot St., St. Louis, Mo. 


Rust-Inhibiting Compound for 
Cleaning Metals 


Powrite, a rust-inhibiting metal-cleaning com- 
pound, is being manufactured by the Whitfield 
Chemical Co., Department 15-A, 14225 Schaefer 
Highway, Detroit 27, Mich. The compound, 
which is dust-free, granular, water-soluble and 
low-foaming, may be used in power washers, 
tanks, or spray booths in concentrations of 1/2 
to 4 ounces per gallon of either hot or cold water. 
Rinsing after cleaning is unnecessary, although 
advantageous for some applications. 

It is used for removing oil, dirt, chips, and ab- 
rasives from all types of metal surfaces. Other 
uses include cleaning before phosphatizing; 
maintenance cleaning of paint; and conditioning 
hard water to prevent scale or rust in mechanical 
washers, steam equipment, and grinders. 


Permanent or Strippable Coating 
Provided by a Hot-Melt Plastic 


A strippable hot-melt plastic coating that does 
not exude oil on standing at room temperature 
has been made available by Fidelity Products 
Corporation, 470-474 Frelinghuysen Ave., New- 
ark, N. J. Dip-Pak No. 637, as the coating is 
called, has a base plastic of cellulose acetate buty- 
rate and is tough, flexible, and strong. It melts at 
360 degrees F. 

The plastic compound is usually melted in a 
pot into which the parts to be coated are im- 
mersed. The uses to which the compound has 
been put are for permanent coatings on metal; 
for insulating and potting objects not subjected 
to heat; as a plating stop-off ; and as a temporary 
strippable coating for metal objects. 
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Forging of Titanium Requires 
Special Techniques 


By GORDON S. TRACY 
Consolidated Industries, Inc. 
West Cheshire, Conn. 


ITANIUM, sometimes called the new 

wonder metal, is rapidly finding new ap- 

plications in industry. For applications 
where high strength to weight ratio is required, 
or where a light metal must withstand extended 
exposure to heat and the elements, designers and 
engineers have been engaged in extensive devel- 
opment work with titanium. 

A few companies, particularly in the fields of 
aircraft, ordnance, and naval installations, have 
used titanium in sheet, strip, or plate form for 
a limited amount of actual production work. The 
General Electric Co., however, is bringing other 
forms of this metal through the experimental 
stage with the objective of producing parts in 
quantity for aircraft jet engines. 
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The speed at which this program is progress- 
ing is rather clearly illustrated by the experi- 
ence of Consolidated Industries, Inc., West 
Cheshire, Conn., which furnished many of the 
forgings for G-E’s jet development program. 
Forgings of titanium are now being produced by 
this company in a number of different sizes and 
shapes, as shown in Fig. 1, not only for jet- 
engine parts but also for landing-gear and struc- 
tural members. The parts involved are classed 
as small forgings and weigh up to about 10 
pounds. 

For many years, Consolidated Industries have 
engaged in forging steel and aluminum, with 
particular emphasis on aircraft forgings. Upon 
the advent of titanium, they devoted much time 
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to this new metal, producing hand forgings for 
test purposes and experimenting with die de- 
signs, heats, and forging techniques. As a result, 
they were one of the first to actually turn out 
forgings of titanium on a production basis, 
working with both commercially pure titanium 
and with the available forgeable titanium alloys. 

Before production forgings could be turned 
out in quantity, many problems had to be met 
and solved. In the forging of titanium, it was 
early discovered that the dies used for stainless- 
steel parts could not be used successfully on the 
same parts made from titanium. Titanium has 
less shrinkage than steel; thus, in the sinking of 
the dies, this factor must be considered. Fur- 
thermore, titanium does not scale the same as 
steel, and even the slightest tool marks on the 
die surfaces will be transferred to the forgings. 
Great care has to be exercised in finishing the 
die surfaces, with a final buffing operation neces- 
sary for satisfactory results. 

It was also discovered that in forging tita- 
nium the material should not be moved too fast 
under the hammer blows. The temptation to use 
over-size hammers was avoided by selecting a 
hammer of the correct size and moving the metal 
by repeated blows instead of attempting to flow 
too much with one blow. Compared to forging 
of stainless steels, the reduction of titanium 


Fig. 1. Examples of titanium drop-forgings. 
Three pieces at bottom are airframe compo- 
nents, and the remainder are jet-engine parts. 


during the finishing operations was found to be 
about 30 per cent less under each stroke of the 
hammer. 

In order to produce acceptable forgings of 
titanium, the bar stock must have very smooth 
surfaces, free from surface cracks or even tiny 
scratches. Seams with depths of less than 0.002 
inch have often resulted in scrap forgings. To 
overcome these difficulties, the bar stock should 
be centerless ground. 

Titanium can be satisfactorily worked only be- 
tween a narrow range of temperatures, thus ex- 
tremely rapid handling from the furnace to the 
hammer is essential. With heavier forgings, or 
those of complicated designs, frequent reheats 
often become necessary. Under lower forging 
temperature, titanium, although plastic, has a 
tendency to build up in layers rather than to 
flow evenly, and thus requires constant vigilance 
in the forging operations. There is a narrow 
temperature range varying with the size and 
shape of the part being forged, and fabrication 
of the part must be done as fast as possible with 
quickly repeated blows for the best results. 

Fortunately, titanium lends itself readily to 
reheating. In fact, the heating presents no great 
problem other than attaining the proper tem- 
peratures with the least possible oxidization. At 
the higher temperature ranges, titanium oxi- 
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Fig. 3. After being heat-treated, the hardness of 
the titanium forgings is checked by means of the 
Rockwell tester here illustrated. 


204—-MACHINERY, June, 1953 


Fig. 2. Stresses in titanium forgings are 

relieved by heat-treatment. Pure titanium 

is annealed at about 1250 degrees F. 
and air cooled. 


dizes very rapidly. On small parts the optimum 
working range is usually from 1500 to 1750 de- 
grees F. When the temperature drops below 
1350 degrees F., the metal tends to resist the 
impact of the hammer, thus restricting the 
amount of smooth, effective flow. Titanium 
should never be forged at temperatures below 
1350 degrees F., as to do so tends to materially 
increase the hardness of the forgings. 

The heating of the metal prior to forging is 
accomplished in furnaces located right beside the 
hammer for the fastest possible handling. In 
producing small parts, quickly repeated blows 
with immediate trimming have produced forg- 
ings of better internal structure. The furnace, 
drop-hammer, and trimming press are closely 
spaced in a triangular pattern. This permits less 
chance of flaws by oxidization. 

Prior to shipment, the forgings are given a 
heat-treatment in furnaces, such as the one 
shown in Fig. 2, to relieve stresses. With com- 
mercially pure titanium, the usual procedure is 
to anneal at a temperature between 1200 and 
1300 degrees F., and then air cool. Care must be 
taken to have the furnace free from iron scale, 
or very rapid oxidization will take place. If the 
parts are heated at 1650 degrees F. for one hour, 
followed by air cooling, the result is a surface 
hardness which is sometimes useful on un- 
machined surfaces that will be subject to fric- 
tion. The hardness of the forgings is checked on 
a Rockwell tester, as seen in Fig. 3. 

Descaling and cleaning can be accomplished 
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by the use of various chemical methods or by 
abrasive blasting. With titanium forgings, duc- 
tility is usually very important. Embrittlement 
is apt to occur unless the heat prior to forging 
is held to close limits—these limits being deter- 
mined by the size and shape of the forging, and 
by the working schedule during which the re- 
ductions are being made. An excessive number 
of heats, combined with improper handling 
under the hammer, are apt to result in a granu- 
lar formation which lends itself to fractures. 
Internal discontinuities must be avoided. 
Since titanium is non-magnetic, Magnaflux test- 
ing methods cannot be adapted to titanium for- 
gings. Surface inspection by Zyglo or Dy-Chek 


Directory of Tool and Die Manufacturers 


A directory of independent tool and die manu- 
facturers, the first of its kind ever compiled, has 
been published by the Office of Small Business, 
National Production Authority. The directory 
lists approximately 1500 producers of special 
dies, molds, jigs, fixtures, gages, machines, and 
related products. It is intended to expedite actual 
production for defense and defense-supporting 
requirements. It is arranged to show by symbols 
the types of special tools and related products 
each manufacturer is prepared to furnish, the 
location of his plant, and its size in terms of 
employes. : 

Copies of this directory can be purchased for 
25 cents each from the United States Depart- 
ment of Commerce, Division of Printing Service, 
Distribution Section, Washington 25, D.C. 


Cutters employed on drum type 

milling machine straddle-mill more 

than 3000 cast-iron gear-cases be- 
fore they require regrinding 


is a standard practice. For checking internal 
soundness, X-ray is frequently employed. Also, 
sonic methods are being developed for this use. 
During 1952, the facilities of Consolidated In- 
dustries were twice increased—partly due to the 
demands for forgings of titanium and partly to 
the greater use of aluminum and steel forgings 
in modern high-speed, thin-winged aircraft for 
defense needs. At the present time, a new die 
shop is being built to handle dies used in forging 
titanium. In solving the many problems involved 
in forging titanium, the company has benefited 
greatly from the experience and technical re- 
search made available to them by the Thomson 
Laboratory of the General Electric Co. 


Long Life of Carbide Milling Cutters 


From 3000 to 3500 cast-iron gear-cases for 
automatic transmissions are straddle-milled with 
the set-up shown in the illustration before the 
cutters require any regrinding. The operation is 
performed on a Davis & Thompson drum type 
milling machine equipped with two cutters for 
rough-milling and two for finish-milling. 

The four axial-face, 12-inch diameter cutters, 
produced by Kennametal, Inc., Latrobe, Pa., each 
have thirty-six solid blades of Grade K6 tungsten 
carbide. A cutting speed of 250 surface feet per 
minute (80 R.P.M.) is employed, and the cast- 
ings are fed past the cutters at the rate of 26 
inches per minute (0.009 inch per tooth). Aver- 
age depth of cut for the roughing cutters is 3/16 
inch per side, and in finish-milling, about 1/32 
inch of stock is removed per cutter. 
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Sorting and Feeding Shells 
Closed End First 


By W. M. HALLIDAY 


present handling difficulties when they 

must be fed rapidly and continuously to 
an automatic machine with the closed end fore- 
most. This is especially true when the shells are 
fed to a sorting mechanism from a hopper. 

The hole in the press-drawn shell W extends 
approximately two-thirds the length of the piece. 
Rapid delivery of this shell with its closed end 
foremost was required to insure economical pro- 
duction. The sorting mechanism for this job had 
to be of simple design, mechanically actuated, and 
relatively free from clogging tendencies. 

The shells fall unassorted into a large hopper 
from a drawing press. By simply agitating the 
hopper, the shells pass down the vertical portion 
of a chute which feeds them into the short hori- 
zontal section A leading to the sorting and feed- 
ing mechanisms. The hopper and the vertical por- 
tion of the chute which holds about twelve shells 
are not illustrated. The sorting or feeding mecha- 
nism is interposed in the horizontal portion of 
the chute. 

Chute A is a cylindrical steel tube with an in- 
side diameter of sufficient size to permit an easy 
flow of parts W down its vertical portion and 
through the horizontal section. The end of chute 
A is fitted into a hole drilled through a boss in 
the left-hand wall of the cast-iron sorting body B. 

Body B has flange extensions D with hold-down 
bolt holes F for fastening the sorting mechanism 
to a bracket extension on the press frame. A deep 
slot F is the sorting chamber of the device into 
which the shells must pass. The floor of the slot is 
approximately 1/82 inch below the bottom edge 
of the bore of chute A, as shown in the lower view. 
Slot F' is about 0.050 inch wider than the over-all 
length of the shell W. 

The walls at each end of slot F serve as positive 
stops to control the sliding movements of the 
short hardened and ground steel slide G which is 
fitted to move easily in the slot. This slide is con- 
siderably shorter than the slot length to allow a 
movement of about 7/8 inch. The depth of slot F 
and the thickness of slide G are equally impor- 
tant, and are made not less than three-quarters 
of the over-all length of the shell. 

The slide thickness should be about 0.005 inch 
less than the depth of the slot to allow a free work- 


Hy cylindrical shells often 
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ing fit. The slide is actuated by a simple rotating 
barrel cam (not shown), linkage between the cam 
and slide being provided by the short connecting- 
rod J. The shank of rod J is screwed permanently 
into the end of the slide and passes through clear- 
ance hole K in body B. 

Each revolution of the barrel cam causes slide 
G to make forward and return movements of 7/8 
inch. The cam is designed to provide a short dwell 
period for the slide at each point of reversal. 
These reversal points coincide with the positions 
in which the shell is loaded into slot O and ejected 
from it. The width of slot O is slightly greater 
than the outside diameter of the shell, and the 
depth is made not less than seven-tenths of the 
over-all length of the shell, although the diameter 
may influence the depth dimension. 

When slide G is in the retracted position, a shell 
will pass readily from chute A into slot O so that 
one end is in contact with the right-hand side of 
the slot F. As slide G moves forward within slot 
F, the shell will be carried along, and the plain 
end of the slide will automatically blank off the 
mouth of chute A to prevent another shell from 
passing into slot F. 

In the floor of slot F are two outlet wells P. The 
sides of these wells are inclined, as shown in heavy 
broken lines below bridge Q in section X-X. The 
minimum width dimensions of each well should 
be made appreciably greater than the outside di- 
ameter of the shell. An allowance of 1/8 inch was 
found satisfactory. Bridge Q between the wells 
and central with the width of the slot F has the 
top surface machined below the normal floor sur- 
face of the slot 1/64 to 1/32 inch. 

The crest of the bridge is slightly domed, as 
shown by the heavy dotted lines in section X-X. 
The width of the bridge at its topmost point is 
relatively narrow, being about one-third the out- 
side diameter of the shell W. The base of each well 
is drilled to receive the outlet tubes R, which enter 
from the under side of the body and are tightly 
secured in place. 

The two tubes R converge, forming a single 
tube of slightly larger diameter which feeds the 
shells directly to the dial mechanism of the press. 
The junction point of tubes RF is omitted from the 
illustrations. The left-hand wall of the slot F ad- 
jacent to well P is stepped back, as shown at S, 
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to give additional clearance for the shell when it 
is being changed from the horizontal to the verti- 
cal position by tilting or pivoting over bridge Q. 
This step is not carried to the mouth of the chute 
tube A, and need be only about 3/32-inch deep for 
a shell of the dimensions given. 

Slide G is shown in the loading position and 
near the extreme end of its stroke. In this posi- 
tion, slot O will be in alignment with the outlet of 
chute A, and since a considerable number of shell 
components will be carried in the chute, the 
weight of those in the vertical portion will exert 
enough pressure to push the first shell into slot O. 

The illustration shows the work or shell located 
with its domed end foremost and lightly pressed 
against the right-hand wall of slot F. As soon as 


the shell is positioned in slot O, slide G is moved 
forward by the link-cam drive, for a distance of 
approximately 7/8 inch. This movement will also 
be imparted to the shell contained in the slide. 
The same movement of slide G serves to close up 
the end of the chute A, thus preventing the next 
shell in the bore of the chute from entering slot 
F. The blank side of slide G passing across the 
mouth of the chute A will hold the line of shells 
in position throughout the remainder of the slide 
movements. 

The slight radius formed on the left-hand ver- 
tical edges of slot O will facilitate the passage of 
the slide past the second shell, and, in fact, will 
gently force that component back into the chute 
for a distance of about 1/32 inch. When the slide 


Mechanism by means of which shells that are fed either open end or closed end first into a feed 
chute are all sorted and fed closed end first into chute leading to press for succeeding operation 4 
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has moved to its extended position at the far end 
of slot F’, the shell in slot O will be in correct lat- 
eral alignment, at right angles to bridge Q for 
the sorting operation. 

In this position it will be supported only at its 
mid-point by the very narrow bridge Q, and since 
the domed end is much heavier, it cannot remain 
balanced on the bridge Q, but will immediately 
tilt over in a clockwise direction and pass into the 
right-hand well P. It then passes down the verti- 
cal outlet tube R with its domed end foremost as 
shown by the broken lines in the section X-X. 

A shell advancing to slot F with its open end 
foremost will enter slot O and be traversed to the 
opposite end of the sorting chamber in exactly 
the same manner as a shell entering dome end 
first. But this time the heavy end of the shell will 
lie to the left of bridge Q, and therefore the shell 


will immediately tilt over in a counter-clockwise 
direction, pivoting on the bridge Q. Thus the shell 
passes into the left-hand well P and down outlet 
tube R, with its solid end foremost. Regardless of 
which end of a shell enters the slot F from chute 
A, it will always be deposited in one of the outlet 
tubes FR in the correct position, with the dome end 
downward. 

A certain dwell period is provided at each end 
of the slide stroke to allow sufficient time for 
loading and turning the shell. Despite this re- 
quirement, it was found that a very short cycle 
could be used successfully. Actually the cycle re- 
quired only eight seconds, including two periods 
of three and one-half seconds each for loading 
and turning of the shell into the outlet tube. This 
operating speed permits about 400 shells to be 
sorted correctly per hour. 


Lead-Screw Multiple-Head Tapping 


The multiple tapping of two or more small 
holes can be done economically with lead-screw 
protection on any drill press according to the 
Ettco Tool Co., Inc., Brooklyn 37, N. Y., with 


Multiple tapping unit set-up for tapping 
holes in aluminum parts 
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Ettco-Emrick self-contained lead-screw multiple 
tapping units. This is possible even though the 
tap sizes, pitches, or both, are not the same. 

The unit shown in the illustration—consisting 
of a reversing head, a three-spindle head, and a 
fixture—taps two 0-80 holes in aluminum. The 
lead-screw, having a fast pitch, runs slower than 
the taps and is completely enclosed during oper- 
ation, thus assuring precision tapping with long 
life. 


* * * 


Large-Scale Fabrication of Zirconium 


A key metal being used in construction of the 
first atomic submarine engine, zirconium will be 
fabricated in quantity during 1953, according to 
a forecast made by two Westinghouse scientists 
who helped develop new fabricating methods. 
Starting with laboratory work on 2-pound pieces 
of zirconium in 1949, parts are now being 
formed, rolled, and machined from ingots 1 foot 
in diameter and weighing up to 500 pounds. Since 
that date, Westinghouse has been at work on the 
nuclear reactor and associated propulsion equip- 
ment for the first atomic submarine—the U.S.S. 
Nautilus. 

For the water-cooled nuclear reactor, zirconi- 
um has been ranked only second in importance to 
uranium as a vital material. It is lighter than 
steel, has remarkable corrosion resistance and 
an extremely high melting-point, and is strong 
and workable. Most important for its use in a 
nuclear reactor is the fact that it does not absorb, 
and thus “waste,” neutrons—the atomic parti- 
cles used to bombard uranium atoms, thereby 
producing the necessary nuclear reactions. 
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TOOL ENGINEERING 


Economically Designed Die for High 
Production of Small Clips 


By ROGER ISETTS, Kenosha, Wis. 


Illustrated in Fig. 1 is a small clip used ex- 
tensively in the electrical equipment field. Since 
production of this item is extremely high, the 
die for it must be able to withstand the rigors 
of constant use and not be in the _ tool- 
room continu- 
ally for repairs. 
Besides being 
accurate and 
rigid, the die 
must be simply 
constructed, so 
repairs can be 
speedily made 
when required. 

A cross-sec- 
tional view of 
the die de- 


Fig. 1. This clip is pierced, formed, e 
signed to pro- 


and cut off in a single operation. 
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Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


duce the clip is shown in Fig. 2. Punch-holder 
pad A, made of cold-rolled steel, is screwed and 
doweled directly to the top shoe of the press, and 
carries the two hole-piercing punches B and the 
cut-off and form punch C. Block D, made of hard- 
ened tool steel, is mounted on the die-shoe and 
serves the dual purpose of being a stock stop and 
a back-up for punch C. 

Form-block EF is sunk in the die-shoe and held 
down with two cap-screws. Around this block 
is a stripper F' which travels up and down over 
two springs G. Keepers H, which are screwed 
and doweled to the die-shoe, serve to restrict the 
travel of the stripper during the up stroke of 
the press ram. 

In the top shoe is a hardened knock-out pin J 
that works against a spring K to eject the com- 
pleted clip should it stick in punch C. All parts 
of the die are easily accessible. 

A jet of compressed air synchronized with the 
up stroke of the press ram blows the clip into a 
bin at the rear of the machine, so that the oper- 
ator’s hands at all times can be a safe distance 
from the die. 


Fig. 2. As can be seen in this cross-sectional view, all parts of the die are easily 
accessible when it becomes necessary to make repairs. 
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Fig. 1. As the carriage moves to the left, the guard col- 
lapses when the corner piece abuts against the headstock. 


Telescoping Guard Protects Lathe Bedways 


By CLIFFORD T. BOWER, London, England 


To maintain the accuracy of lathe bedways, 
they must be protected from scoring by chips 
and from damage by dropped tools or heavy ob- 
jects, and be kept covered with a lubricating film. 
Lathes with flat bedways require particular at- 
tention. Chips and dirt quickly accumulate on 
the flat surfaces, and the operator frequently has 


Fig. 2. When carriage moves to right, guard extends 
as corner piece catches against the ends of the ways. 


to wipe them before moving the carriage. The 
wiping removes the lubricating film, however, so 
that even if the ways are clean, wear will result 
from the lack of oil. 

The problem is nicely solved where a gap 
exists between the headstock and the bedways by 
means of a simple telescopic guard, as can be 
seen in Figs. 1 and 2. In Fig. 1, the three-section 
guard is collapsed, with the carriage close to the 
chuck and the first section of the guard abutting 
against the headstock. In Fig. 2, the guard is 


Fig. 3. Cross-sections showing operation of the guard—X-X along the bed, 


partly extended; Y-Y along the bed, with 


gvard collapsed; Z-Z across the 


channel design of guard. 
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with the guard 
he bed, illustrating 


Fig. 4. Typical guard section, showing shape and 
bending of cut-out blank 


partly extended, with the carriage farther from 
the chuck and the first section caught against 
the ends of the ways. 

The greater amount of lathe work can ordi- 
narily be performed within the maximum exten- 
sion of the guard. (In the illustrated application, 
at the maximum extension of the guard there is 
a distance of 12 inches between the tool tip and 
the chuck.) If the carriage must traverse the gap 
for a between-centers operation, or if the full 
swing over the ways must be utilized, the guard 
can be easily detached by means of a single 
cap-screw. 

The construction of the guard is shown in 
Fig. 3. Section X-X is taken along the lathe bed, 
with the guard partly extended. As the carriage 
A moves to the right, a corner piece B, which is 
riveted to the first section C of the guard, catches 
onto the end of the bedways. Additional carriage 
movement to the right (to the point illustrated) 
causes the second section D to hook itself onto 
the bent-over lug of the first section. The third 
section F will hook itself onto the second section 
if the carriage moves farther to the right. A 
Z-shaped piece F’, riveted to the third section, 
accommodates a cap-screw G by which the guard 
is held to the carriage. 

The positions of the sections when the guard 
is collapsed are shown in section Y-Y. As the 
carriage moves to the left, the corner piece B 
abuts against the headstock, and the sections then 
telescope. Section Z-Z gives an end view of the 
guard, showing how the sides are bent over 
horizontally at their lower ends. This feature 
makes the guard self-supporting and produces 
the telescopic effect. 

In Fig. 4 is a sketch of a typical section, one- 
half indicating the shape of the cut-out blank, 
and the other half, the finished piece bent to 
shape. Three blanks are cut from thin sheet steel 
to the shape indicated. The lugs at both ends of 
the section are bent first; then all three sections 
are superimposed and bent to the channel sec- 


tion required, by hammering their sides around 
a wooden-block former. The external dimensions 
of the former correspond to the internal dimen- 
sions of the finished guard. Removing this former 
then leaves all three sections fully assembled and 
capable of sliding on one another. 


Vee Type Back-Up Block Utilizes 
Scrap Bar Stock 


By JOSE SOBKOWIAK 


Illustrated here is a clamping arrangement in 
a set-up on the table of a machine tool in which 
a special back-up block A is used in combination 
with a piece of scrap round stock B beneath the 
heel of the strap C. The back-up block is rec- 
tangular, and has a 90-degree vee in one end and 
in one side. Pieces of scrap of various diameter 
can often be found near the cut-off saw in the 
shop. It is usually possible to select a piece which, 
when set over one of the vees, will support the 
strap in a horizontal position. 

The round stock cannot slip out of the vee, and 
directs the clamping pressure squarely on the 
machine table. A set of four of these blocks comes 
in handy around a drill press, milling machine, 
planer, or shaper. 


Drought held the spotlight in aluminum pro- 
duction during the last quarter of 1952. It is 
estimated that power shortages due to scanty 
rainfall cost the industry upward of 100,000,000 
pounds of metal. However, facilities installed in 
1952 increased production about 20,000,000 
pounds over the record set in 1943.—The Alum- 
inum Bulletin 
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Gaging Broaches by 
Optical Projection 


to checking the teeth of broaches for 

form, spacing, and wear for the entire 
length of a broach. A specially designed broach- 
locating fixture, developed by Optical Gaging 
Products, Inc., Rochester, N. Y., is locked on the 
work stage of a Kodak contour projector, as 
shown in Fig. 1. On the base of this fixture is 
mounted a broach slide and indexing head. The 
slide is moved on ways by turning either of two 
pinions meshing with the rack attached to the 
rear of the slide. 

The broach rests against mounting blocks of 
the indexing slide member and against a magnetic 
stop at the end of the slide. The magnetic end stop 
is adjustable to allow for lateral movement of 
the broach, if necessary, without moving the en- 
tire fixture or work stage. When checking various 
teeth, the broach is indexed across the path of the 
optical system in accordance with accurately posi- 
tioned indexing notches... 

The indexing head is fixed to the base member 
of the fixture, and carries two special metal mir- 
rors, Which can be moved as a unit in and out be- 
tween the teeth of the broach, to positive stops at 
each end of its travel. Positioning of this mirror 
assembly against the forward stop places the 
mirrors on either side of a row of teeth for tooth- 


@ ie: gaging has now been adapted 
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to-tooth inspection. Inadvertent forward thrust 
of the mirrors against the broach is prevented by 
a stop-pin which must be raised in order to allow 
forward movement of the assembly toward the 
broach. Pulling of the index handle first removes 
the mirror assembly from the broach, and next 
pulls the stop from the index bar, in a double 
action. 

An adapter is supplied with this fixture, which 
is inserted behind the standard 45-degree mirror 
attachment of the contour projector. This is used 
in order to extend the focal position for the 
broach. Light coming from the 1000-watt surface 
illuminator is directed, by means of the 45-degree 
mirror attachment, down toward the two special 
metal mirrors. The light striking these mirrors 
is reflected toward the opposite metal mirror and 
then returned upward through the same optical 
system from which it came. This results in a sil- 
houette shadow of the tooth form being projected 
at the desired magnification onto the viewing 
screen, as shown in Fig. 2. 

The contour of the teeth is checked against pre- 
cision-made lines on a chart-gage viewing screen, 
and any deviation of tooth profile to the master 
lines is readily noted and can be measured. Mag- 
nification used for the illustration was 20 times, 
although provisions were made for checking at 


| 
and wear. 
Po 


Fig. 2. Magnified silhouette shadow of broach-tooth 
form is checked against precision-made lines on a 
chart-gage viewing screen. 


50 times the tooth form on the same chart. A 
screen image can be obtained of the front cutting 
view, top view, and rear edge view when desired 
by this method. The two special metal mirrors are 
separately adjustable right and left to allow for 
various thicknesses of broach teeth and adjust- 
able in the vertical direction to allow for various 
form depths. These adjustments are made only 
when changing from one type of broach to an- 
other, and are then locked into position by means 
of set-screws. 


Aluminum Ingots Heated Rapidly 
with 60-Cycle Current 


Using ordinary household electric power, the 
Aluminum Company of America has succeeded in 
heating a 7700-pound aluminum ingot to working 
temperatures nearly fifteen times faster than 
could be done in a conventional furnace. This 
technique of 60-cycle induction heating will be 
invaluable in heavy-press production of big air- 
craft aluminum forgings and extrusions. 

Until this low-cycle technique was developed, 
Alcoa used conventional methods, such as soak- 
ing pits or other furnaces, in all its operations to 
bring ingots to proper forging or extrusion tem- 
peratures. Heating a 7700-pound aluminum ingot 
to 750 degrees F. used to require about twelve 
hours, as compared with the fifty minutes for the 
low-frequency induction method. 

In essence, the new method consists of placing 
an unheated ingot into a specially designed elec- 
trical coil. Electric energy of commercial fre- 
quency is then applied to the coil. The electric 
current flowing through the coil induces a heavy 
current in the ingot itself, and this produces the 
temperature rise in the metal. 

When the company first started work on low- 
cycle induction heating, low-frequency coils were 
considered impractical and inefficient. Induction 
heating then used only current of higher than 
commercial frequencies, requiring expensive con- 
version equipment. At first, work was done with 
9600-cycle coils. As experiments continued, 1000- 
cycle coils were used, then 360, 180, and finally, 
60 cycles, the same frequency as household cur- 
rent. With each successive drop in frequency, 
efficiency was improved. 

This induction heating method compares fa- 
vorably with previous installation and operating 
costs, and permits the use of smaller equipment. 
Increased flexibility is provided in the operation 


of big forging or extrusion equipment. The coil 
also can be used for annealing and heat-treating 
fabricated products. 


* * 


Suction Cups for Safe Handling of 
Sheet-Metal Parts 


Common rubber suction cups are being used at 
Temco Aircraft Corporation, Dallas, Tex., to 
eliminate much of the difficulty normally experi- 
enced by punch press operators in the handling 
of routed parts which have not been cleaned and 
deburred. To eliminate the need of an extra burr- 
ing operation, punch press operations are per- 
formed on routed parts prior to burring. Opera- 
tors, however, had experienced considerable diffi- 
culty in handling such parts, due to sharp burrs 
and router coolant oil residue. Minor cuts and 
broken fingernails were among the hazards. 

One punch press operator found a simple solu- 
tion to the problem by attaching a small suction 
cup to a ring worn on one of his fingers. The cups 
facilitate picking up and handling of relatively 
large parts and have practically eliminated all 
the difficulties formerly encountered. 
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HAT sort of mental image forms in the 
prospect’s mind as he meets us, watches 
our actions, and listens to our sales story? 

The image each one of us creates is deter- 
mined by our physical appearance, our manner 
of delivery, our exhibition of knowledge, and 
our ability to reason logically. In considering 
the relationship between ourselves and the 
prospect, let’s center our attention on these 
four points which can help us in selling. 

Physical Appearance—I used to travel with 
a philosophical sales engineer—mature, experi- 
enced, and successful—covering a less populated 
area in New York State. As we were driving 
along the highway, he would often reach into 
the pocket of the panel of his car and pull out 
an electric razor. After the plug was inserted 
into an improvised socket on the dashboard, he 
would slowly stroke his face as he drove. “Got 
to spruce up a bit,” he would say, and while 
doing so, we would discuss the prospect headed 
for and the problems involved. Though well on in 
life, this sales engineer still appreciated the value 
of a favorable physical appearance. 

By and large, the young salesman, although 
lacking in knowledge and wisdom gained from 
experience, watches his physical appearance 
more closely than the older one. It’s the custom 
of the day. How many times, sitting in the 
prospect’s reception room with other salesmen, 
have we watched a man straighten his necktie, 
stroke his hair, or brush off some clinging 
thread from his clothes! Yet again, how often 
have we seen men who needed a haircut or a 
shoe shine! 

Robert Burns’s couplet 

“Oh wad some power the giftie gie us 
To see oursel’s as others see us!” 
could have been written with sales engineers as 
his inspiration! 
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Images in the Prospect’s Mind 


Manner of Delivery—Human contact by voice, 
expression, and gesture is consistently im- 
portant. One salesman of my acquaintance re- 
peatedly interrupts his prospects with the remark 
“Know what I think?” Following a pause for the 
purpose of suspense, he then rushes on with a 
pressure-exerting statement calculated to dem- 
onstrate his experience and knowledge. 

Another salesman works himself closer to the 
prospect as he talks, and fairly makes him lean 
backward in tiresome dismay. Still another 
assumes a gruff, terse, hard-boiled attitude, imi- 
tating that of an older salesman. Others keep 
fidgeting, backing and filling, agreeing, or just 
making general statements without conviction 
or punch. 

Let us not learn our sales story verbatim, so 
that we act like trained seals, but through self- 
criticism and practice let us develop a pleasing 
manner that becomes a subconscious part of 
ourselves. 

Knowledge—Most of us form opinions too 
quickly. An event may happen two or three 
times and we readily relate that this “always 
happens.” Just a few questions from the pros- 
pect as to equipment, application, or service that 
remain unanswered may classify us in the pros- 
pect’s mind as one who just doesn’t know his 
business. Even worse than this is an incorrect 
reply—one that soon undermines our reputation. 

We must have a head full of knowledge, but 
none of us knows everything. A crisp acknowl- 
edgment of “I don’t know, but I’ll find out and 
advise you promptly” may go far toward estab- 
lishing an enviable reputation, provided we 
follow through. 

Reasoning Logically—Reasoning and knowl- 
edge are closely related—reason uses knowledge 
to reach definite conclusions. Several incidents 
come to mind, such as the sales engineer who 
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pursues a lengthy harangue upon what his 
machine will do for the prospect. He is finally in- 
terrupted by a statement, “But your reasoning 
is not correct. We can’t get those results—you 
don’t understand our conditions.” 

The two most common shortcomings in the 
area of reasoning are slipshod procedure and the 


COMBINATION manual and automatic con- 

trol set-up developed by Colonial Broach 
Co., Detroit, Mich., permits broaching of aircraft 
engine spiders, Fig. 1, with complete support for 
the part being broached on standard single-ram 
broaching machines. The identical contours on 
the six arms of a spider are being broached on the 
Colonial 6-ton, single-ram broaching machine 
shown in Fig. 2. 

In operation, the spider is placed in the fixture 
and clamped in place manually, locating from the 
splined hole. Each cutting stroke of the broach 
forms the contours between one set of arms on 
the spider. When the circuit is actuated to start 
the broaching cycle, supporting jacks in the fix- 
ture automatically close in and support the two 


Broaching Arms on Aircraft Engine Spiders 


exaggeration of results to be obtained. Both are 
disastrous due to their backfire. 

If we are to improve the image created in the 
prospect’s mind, we must be fired with a desire 
to improve it—a desire combined with an en- 
thusiasm that parallels our earnestness in try- 
ing to make a sale. 


Fig. 1. Identical contours on the six arms of 
this aircraft engine spider are broached in six 
passes on the single-ram machine illustrated 
in Fig. 2. 


arms of the spider opposite the sur- 
faces being broached. When the 
broach has completed the cut, the fix- 
ture automatically shuttles clear of 
the broach and the automatic jacks 
are released. 

While the broach is returning, the 
operator manually unclamps the part 
and indexes it in the fixture to the 
next position for broaching the ad- 
joining set of contours. Then the 
cycle is repeated until all six con- 
tours of the spider have been 
broached. The operator then re- 
moves the aircraft engine spider 
from the fixture and replaces it with 
another spider to be broached. 


Fig. 2. Single-ram broaching machine provided 
with special combination manual and auto- 
matic fixture for broaching arms on aircraft 
engine spider. 
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LATEST DEVELOPMENTS IN 


Colenial Automatic Slot-Broaching Machines for Jet-Engine Rings 


Horizontal broaching machines 
for the automatic broaching of ex- 
ternal scallops and slots on differ- 
ent types of jet-engine rings have 
been developed by the Colonial 
Broach Co., Dept. M, Box 37, 


Harper Station, Detroit 13, Mich. 
Basically, these are standard 10- 
ton Colonial horizontal broaching 
machines having working strokes 
of 60 and 90 inches. They are de- 
signed for fully automatic con- 


trol of the indexing, shuttling, 
and broaching operation. 

The 60-inch stroke machine, 
shown in Fig. 1, broaches three 
scallops at each pass of the ram; 
the 90-inch stroke machine, illus- 


Paty 


Fig. 1. Broaching machine designed to automatically broach three scallops in jet-engine rings at each pass 
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trated in Fig. 2, broaches a single 
dovetail slot at each stroke. The 
ram starts the broaching cut as 
soon as the work is shuttled into 
position. At the completion of the 
stroke, the fixture recedes from 
the broach and the ram returns to 
its starting position. An auto- 
matic indexing movement brings 
the succeeding increment of the 
work into the broaching position. 
This process is repeated until all 
slots or scallops are completed. 
Then the fixture returns to the 
loading position. Equipment for 
pneumatic or mechanical ejection 
of the finished part is optional. 
Provision is made for power-feed 
lubrication of the machines at 
each pass of the ram. 

The hydraulically actuated shut- 
tle slides on box type square gibs 
on the base, and is mounted low 
to permit handling large-diameter 
work. Positive mechanical locking 
is provided to secure the work in 
the broaching position. Indexing 
is accomplished hydraulically by 
means of a change-gear drive and 
a Geneva movement, controlled by 
limit switches. Positive plunger 
locking is provided for the index- 
ing mechanism. Selective electri- 
cal circuits are equipped for fully 
automatic operation, single index- 
ing, or independent inching mo- 


tions, including both forward and 
reverse movements. 


Machine tools, unit mechanisms, machine parts, and 
material-handling appliances recently placed on market 


Edited by FREEMAN C. DUSTON 


Fig. 2. Colonial broaching machine equipped for automatic broaching 
of external slots in jet-engine rings 


Construction of the machines 
was planned to permit them to be 
shipped to the customer’s shop in 
three separate subassemblies. 


Cemented-Carbide Inserts for Mechanical Tool-Holders 


An expanded line of solid ce- 
mented-carbide inserts for me- 
chanical tool-holders is announced 
by the Carboloy Department of 
the General Electric Co., 11147 
E. 8 Mile Ave., Detroit 32, Mich. 
This line includes four new blank 
sizes in two new shapes in the 
standard unground and ground 


lines. These carbide inserts have 
been brought out to provide tool- 
makers and other users with a 
wider range of carbide inserts 
from which to make selections 
to suit their individual needs. 
New sizes and shapes added to 
the line of unground insert blanks 
include a 5/8-inch diameter in- 


scribed-circle triangular insert; 
a 55- and 80-degree, diamond- 
shaped insert; and a 3/4-inch 
square insert. The square insert 
is manufactured with sharp cor- 
ners and standard chamfers, while 
the other inserts are made with 
both standard radii and sharp 
corners. 

Inserts added to the stocked 
standaid ground line are a 5/8- 
inch diameter, inscribed-circle tri- 
angular insert, a 55- and 80-de- 
gree, diamond-shaped insert, and 
a 3/4-inch square insert. In addi- 
tion, all triangular and diamond- 
shaped inserts are available with 
special corner radii. 
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Watson-Stillman Aluminum 
Extrusion Press 


A long-stroke 1250-ton alumi- 
num extrusion press capable of 
handling billets up to 24 inches in 
length is being manufactured by 
the Watson-Stillman Co., Division 
of H. K. Porter Co., Inc., Dept. M, 
Roselle, N.J. This is a hydrauli- 
cally operated, four-column type 
press equipped with Oilgear radial 
piston pumps. The long-stroke 
cylinder permits the billet and 
dummy block to be loaded into the 
container on a single forward 
movement of the main ram. The 
ram travels at a rate of speed 
that makes possible the loading 
of a 24-inch billet and dummy 
block in only four seconds. 

The die slide has a U-shaped 
opening for mounting the die ring 
and bolster, which permits rapid 
changing of dies. Operation is 
semi-automatic, with interlocks 
protecting all mechanisms. Control 
buttons permit manual operation 


Long-stroke aluminum extrusion press built by Watson-Stillman Co., 
Division of H. K. Porter Co., Inc. 


when desired. The control pulpit 
is equipped with a speed-adjusting 
lever that provides for stepless 
speed variation of the main ram 
of the press. 


Longren-Peterson Stretch-Form Press Developed 
for Use in Aircraft Plants 


A high-production multiple - 
action stretch-form press, de- 
signed for forming aluminum- 
alloy extrusions and sheets, has 
been announced by the Longren 


Aircraft Co., Dept. M, Torrance, 
Calif. This machine will handle 
double curvature work, and per- 
form a variety of operations, in- 
cluding stretch-leveling, preform- 


Stretch-form press for forming aircraft members from aluminum-alloy 
extrusions and sheets announced by the Longren Aircraft Co. 
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ing, wrapping, skin pressing, 
bending, forming, and stretch- 
pressing. 


As little as two minutes is re- 
quired to load, form, and unload 
the work after the set-up is made. 
Operation is at a pressure of 
2000 to 3000 pounds per square 
inch. The single-action hydraulic 
system of the press consists pri- 
marily of five double-action cylin- 
ders, a high-volume pump, and the 
pump unit. Two vertical and two 
horizontal cylinders and a center 
main-ram cylinder can be used in 
combination or separately to give 
the machine flexibility. The two 
horizontal cylinders with 30-inch 
strokes move the chuck supporting 
plates horizontally to accommodate 
parts from 6 inches to 30 feet in 
length. The two vertical cylinders 
with 24-inch strokes move the 
gripper jaws either vertically or 
horizontally. The center main-ram 
cylinder with an 18-inch stroke 
moves the die vertically. 

This Peterson press has a rated 
capacity of 100 tons, and will 
stretch-form aluminum alloy in 
the SW condition up to 3 square 
inches in cross-sectional area and 
72 inches in width. Extrusions or 
sheets up to 16 feet in length and 
extrusions up to 6 inches in width, 
can be contour-formed. Material 
to be formed is laid over the form- 
ing die and-gripped by chucks. By 
selecting various combinations of 
cylinder movements, the die can be 
made to ascend or descend verti- 
cally and the chucks can move 
horizontally, either closer together 
or farther apart, so that the ma- 
terial is stretched over the die be- 
yond its elastic limit until it as- 
sumes the shape of the die. Parts 
are formed without spring-back, 
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and no hand finishing is required 
after the work has been removed 
from the stretch-form press. 

Forming dies are made of steel, 
high density woods, plastics, plas- 
ter, and Meehanite. A drawing 
compound of vegetable and min- 
eral oil serves as a lubricant for 
pressures up to 5000 pounds per 
square inch. 


Forney Profile Milling and 
Boring Machine 


A machine designed to perform 
irregular profile milling and bor- 
ing operations on aluminum and 
magnesium castings and forgings, 
as well as on cast and rolled armor 
plate, has been developed by 
Forney’s Inc., New Castle, Pa. 
This machine is specially equipped 
with a duplicator and templates. 
It can be used to advantage for 
difficult profile machining work re- 
quired in the manufacture of air- 
craft and armored vehicle parts. 

The machine can be furnished 
with work-holding fixtures, tool- 
ing, templates, and floor-plates as 
required by the user. The spindle 
housing serves as a motor-powered 
unit which is moved to feed the 
tool directly into the work face. 
This feature is said to insure more 
accurate work and give more 
power and greater rigidity to the 
cutting tool. 


Profile milling and boring machine announced 


by Forney’s Inc. 


Abbott Improved Barrel 
Finishing Unit 

An improved barrel finishing 
unit designed to efficiently handle 
burnishing, deburring, and cut- 
ting-down operations has been 
brought out by the Abbott Ball 
Co., Railroad Place, Hartford, 
Conn. Outstanding features in- 
clude precision speed controls, in- 
terchangeable parts, and low op- 
erating costs. This compact 
equipment is built around the 
high, vertical barrel which was 
first developed and marketed by 
the manufacturer. Power is sup- 
plied by an electric motor mounted 
on the barrel pedestal. A standard 
motor base is provided to accom- 
modate several sizes and makes 
of motor. 

Precision speed control is main- 
tained by a reduction drive at- 
tached directly to the barrel shaft. 
Speed of the barrel is adjusted 
through a combination of sheaves. 


Abbott barrel finishing unit 


The unit is controlled with a push- 
button safety switch which can 
also be used to “jog” the barrel 
to any desired position. 

The units are made in four stan- 
dard sizes and are available in ten 
basic combinations with single, 
double, and triple compartments 
to fit the user’s requirements. 


Hydraulic Copying Attachment for Milling Machines 


A Bondycop hydraulic copying 
attachment for milling machines 
has been introduced in this coun- 
try by the Morey Machinery Co., 
Inc., 410 Broome St., New York 
13, N. Y. This patented attach- 
ment is designed to insure a high 
degree of accuracy in machining 


metal parts having complicated 
shapes, such as turbine blades. It 
is also adapted for use in machin- 
ing irregular-shaped surfaces of 
molded and plastic parts. Both 
large-production and_ small-run 
work can be handled efficiently. 
The attachment is easily in- 


Bondycop hydraulic copying equipment applied 
to milling machine 
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stalled on any regular milling ma- 
chine and is obtainable in several 
sizes. It can be operated by un- 
skilled labor. 


Mead Rotary Air Feed 
for Hand Miller 


The Mead Specialties Co., Dept. 
M-26, 4114 N. Knox Ave., Chicago 
41, Ill., has developed a semi-auto- 
matic work feeder that is said 
to save considerable time in feed- 
ing brass plugs to the slotting 
cutter of a hand milling machine. 
In using this feeder, the operator 
employs his left hand to move the 
table feed-lever, while he places 
the brass plugs on the rotary table 
with his right hand. 

When the operator feeds the 
table forward by means of the 
hand-lever, an air line is auto- 
matically opened, causing the ro- 
tary work feeder to be indexed to 
the next station. Simultaneously, 
an auxiliary valve on the work 
feeder admits air to a midget air 
clamp at the work station, locking 
the work-piece in its nest just 
before it passes under the cutter. 
When the table is returned to the 
starting point, it trips a limit 
valve that shuts off air from the 
rotary work feeder, making it 
ready for the next cycle. A cam 
mounted on the stationary hub of 
the work feeder ejects the finished 
pieces into the discharge chute. 


Precisionaire gage equipment for checking pistons 


Sheffield Precisionaire Piston Gage 


The Sheffield Corporation, Dept. 
M, Dayton 1, Ohio, has brought 
out a new type piston gage for 
simultaneously gaging the piston 
skirt diameters at two places, the 
taper from top to bottom, and the 
cam ground skirt at three points. 
In measuring the diameter, the 
Precisionaire gage also indicates 
in which one of eight classifica- 
tions the piston belongs. 

The gage shown in the illustra- 


Mead rotary air feed applied to hand miller 
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tion is being used where the dif- 
ference in measurements between 
one piston class and the next is 
only 0.0002 inch. The gage con- 
sists of a chromium-plated ring 
containing a number of air jets, 
two Sheffield “Plunjets,” and a 
five-column Precisionaire gage. 

The piston is simply inserted 
in the gage with the head up. 
Instantly the position of the 
floats in the glass columns indicate 
whether or not the piston is di- 
mensionally correct. The bottom 
of the piston skirt is checked at 
points 20 degrees and 90 degrees 
on each side of the major axis. 
Taper is measured between the 
upper and lower skirt diameters 
by comparison of two float posi- 
tions. This piston gage is espe- 
cially suited for use in conjunction 
with the Sheffield eylinder-block 
bore gaging and classifying ma- 
chine. The combination permits 
selective matching of pistons to 
bores during assembly. 


“Qua-Flex” Air Hose 


A heavy-duty “Qua-Flex” air 
hose with braided rayon cable-cord 
reinforcement to withstand work- 
ing pressures as high as 450 
pounds per square inch, yet re- 
main flexible at temperatures as 
low as —40 degrees F., as an- 
nounced by Quaker Rubber Cor- 
poration, Division of H. K. Porter 
Co., Inc., Dept. M, Tacony & Com- 
ly, Philadelphia, Pa. This air hose 
is made in lengths up to 50 feet; 
inside diameters range from 3/8 
inch to 2 inches. 
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Vacuum Forming Machines 
For Thermoplastic Sheets 


The Auto-Vac Co., Dept. M, 
2120 Post Road, Fairfield, Conn., 
has announced the development of 
machines for manufacturing a 
wide variety of products and parts 
by the vacuum forming of thermo- 
plastic sheets. These machines are 
said to provide an efficient means 
for both heating and forming the 
plastic material. 

The vacuum process is relatively 
simple. It consists of heating a 
plastic sheet clamped to a mold 
and then evacuating the space be- 
tween the sheet and the mold. 
This has the effect of drawing the 
thermoplastic sheet into close con- 
tact with the mold. On cooling, 
the formed plastic material retains 
the shape produced by the mold, 
from which it can be removed as 
an essentially finished product. 

Polystyrene, modified styrenes, 
polyethylene, acetate, butyrate, 
and all vinyl polymers can be 
shaped or molded by this vacuum 
forming process. It is being em- 
ployed extensively in producing 
objects for display purposes, light- 
ing equipment, medicine cabinets, 
drainboards, washing machine 
lids, television and radio cabinets, 
and precision instrument cases. 

Materials varying in thickness 
from 0.001 to 0.125 inch can be 


Vacuum forming machine for thermoplastics built by the Auto-Vac Co. 


formed without noticeably affect- 
ing the basic strength of the mate- 
rial. Machines 17 by 21 inches are 
recommended for use in the pro- 


duction of many small parts and 
novelties, while machines 48 by 
72 inches are recommended for 
large parts. 


Two-Way Drilling and Counterboring Machine 


The LeMaire Tool & Mfg. Co., 
Dept. M, 2657 S. Telegraph Road, 
Dearborn, Mich., has brought out 
a two-way drilling and reaming 


LeMaire drilling and counterboring machine with automatic indexing table. 


machine with a four-station hy- 
draulically operated automatic in- 
dexing table. This machine is 
equipped for drilling and ream- 
ing right- and left-hand track links 
for tractors. It has a fabricated 
base with a hydraulic slide type 
unit on which a four-spindle drill- 
ing head is mounted. At the rear 
of the base is a vertical column 
equipped with a slide type hydrau- 
lically fed unit carrying a ten- 
spindle drilling head. At the right- 
hand side is a conveyor for un- 
loading chips. 

The indexing table has four 
fixtures, each of which holds one 
pair of right- and left-hand parts. 
The operator unloads and loads 
the fixtures at the first station. At 
the three succeeding stations, the 
same machining operations are 
performed on other pairs. 

At the second station, two holes 
ere core-drilled in each part by 
the vertical head and two holes 
are drilled by the horizontal head, 
making a total of eight holes 
drilled in the two parts. One of the 
core-drilled holes is held to size 
within minimum and maximum 
diameters of 1.236 and 1.239 in- 
ches, and the other is core-drilled 
to a diameter of 1.7925 inches. 
Each of the two holes drilled by 
the horizontal head is 29/64 inch 
in diameter. 
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Fig. 1. Six-spindle automatic for small-size work brought out by the Warner & Swasey Co. 


At the third station, a 53/64- 
inch diameter counterboring op- 
eration is performed on each part 
by the vertical head. Finish-ream- 
ing of the holes previously core- 
drilled at the second station is 
performed at the fourth station 
by the vertical head, thus com- 
pleting the cycle of operations on 
one pair of track links. Production 
is approximately forty-five pieces 
per hour. 


Multiple- and Single-Spindle Automatics 


Automatic multiple-spindle bar 
machines of 1 1/4- and 3/4-inch 
capacity have been brought out by 
the Warner & Swasey Co., Dept. 
M, 5701 Carnegie Ave., Cleveland 
3, Ohio, to extend into a smaller 
size range the features of larger 
models introduced by the concern 
in 1947. These machines incorpo- 
rate the quadrant mechanism, 


Fig. 2. Warner & Swasey single-spindle automatic 
developed to handle large-diameter work 
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which eliminates the need for in- 
terchangeable cams. Feed strokes 
are simply set by positioning trip- 
blocks on calibrated quadrant 
scales. The same principle is ap- 
plied to the cross-slide feeds, fur- 
ther simplifying set-up operations. 
These machines, one of which 
is shown in Fig. 1, also incorporate 
elliptical-eccentric gears for driv- 
ing the Geneva indexing mecha- 
nism to obtain vibrationless opera- 
tion. Provision for over-indexing 
the spindle drum, followed by 
back-indexing about 1/16 inch 
against a latch, insures shockless 
indexing and positive clamping. 
These high-speed automatics 
are equipped with six spindles. 
The spindles have a speed range 
of from 255 to 2781 R.P.M. in the 
1 1/4-inch bar capacity model. The 
3/4-inch bar machine has an even 
higher range—372 to 4045 R.P.M. 
The turning stroke is infinitely 
variable between 0 and 5 inches; 
standard maximum length that 
can be turned with multiple cuts 
is 8 1/2 inches, but special pro- 
visions can be made for turning 
lengths up to 19 inches. The bar 
feed stroke is infinitely variable 
up to 10 inches, and the cross- 
slide stroke from 0 to 13/16 inch. 
The machines are driven by a 
20-H.P. motor running at 1750 
R.P.M. with drive-shaft speeds of 
916 R.P.M. (1 1/4-inch model) and 
1333 R.P.M. (3/4 inch model). 
The machines are 11 feet 2 inches 


a 


in over-all length and 4 1/2 feet in 
width. A continuous chip convey- 
or, which moves chips out of the 
pan through the rear of the ma- 
chine and deposits them into a 
bin, is standard equipment. 

The Warner & Swasey 2-AC 
single-spindle automatic chuck- 
ing machine shown in Fig. 2 is a 
larger capacity model of the com- 
pany’s 1-AC machine introduced 
in 1947. Designed for diversi- 
fied production, the machine has 
front and rear cross-slides and a 
five-faced overhead turret. It 
handles work up to 10 1/2 inches 
in diameter by 9 inches in turned 
length. 

Trip-blocks are simply _posi- 
tioned in the slots of a pentagonal 
drum at the rear of the turret 
shaft to control feeds, spindle 
speeds, length of cutting stroke, 
and skip indexing. Either or both 
cross-slides can be selected to op- 
erate with any or all turret faces, 
and a quick Allen wrench adjust- 
ment controls late and dwell cross- 
slide operation. Cam changes are 
thus done away with, and set-up 
is simple. 

To insure maximum rigidity, 
the turret shaft is provided with 
two large-size enclosed bearings. 
Because of the overhead turret, 
the customary tool overhang on 
larger-diameter work is eliminat- 
ed. As work diameters increase, 
tools are brought closer to the 
guiding ways. 

Set-up controls include feed and 
speed selectors, automatic and 
hand operation switches, and for- 
ward, reverse, and index push- 
buttons. Operating controls in- 
clude spindle and coolant control 
switches, and “cycle _ start,” 
“motor start,” and “stop” push- 
buttons. 

The spindle speeds range from 
40 to 1102 R.P.M., and six auto- 
matically selected speeds are avail- 
able in either of two ranges. 
Thirty-six feeds are available 
from 0.0019 to 0.124 inch, from 
which six may be automatically 
selected. 


Portable Electric 
Arc Welder 


A “Royal-Arc” portable arc 
welder with a capacity range of 15 
to 200 amperes has been brought 
out by the Royal Equipment Cor- 
poration, Dept. M, 906 Main St., 
Burbank, Calif. This flexible all- 
purpose, all-position welder is light 
in weight and can be easily carried 
by hand from job to job. No work 


is said to be too large or too small 
for this welder. It is ready to weld 
any metal up to extra thick steel 
plate as soon as it is connected to 
a 110/220-volt alternating-current 
circuit. An “electronic brain” unit 
serves to turn on extra heat when- 
ever it is needed. Electrodes in 
sizes from 3/64 inch to and includ- 
ing 5/32 inch can be used. 


This welder is claimed to be ab- 
solutely shock-free, even to the 
most inexperienced operator. It 
can be used to weld, braze, solder, 
cut or preheat with either the 
metallic are or carbon are process. 
The over-all length is 10 1/2 inch- 
es, over-all width 7 inches, depth 
6 1/4 inches, and shipping weight 
approximately 65 pounds. 


“Diversimatic’”’ Centerless Grinder 


The Van Norman Co., Dept. M, 
Springfield 7, Mass., has an- 
nounced the addition of the “Di- 
versimatic” centerless grinder to 
its line of oscillating radius 
grinders and production type cy- 
lindrical grinding machines. The 
“Diversimatic” is adapted for 
grinding a wide variety of parts, 
such as bearings, bushings, cap- 
screws, shafts, and formed parts 
having two or more diameters or 
irregular contours. It is of rugged, 
precision-built construction and 
has many features developed to 
insure rapid production of close 
tolerance work with fine micro- 
finished surfaces. 

The machine has an easily re- 
movable grinding wheel with a 
speed of 1600 R.P.M. and a spindle 
quill with combined double-row 
precision ball and roller bearings. 


These bearings are sealed and 
lubricated for life, and are said 
to eliminate the necessity for a 
“warm-up” period. A combination 
straight and contour type grind- 
ing wheel dresser and a straight 
screw type regulating wheel 
dresser are provided. The truing 
diamond is continuously flushed 
with coolant during wheel dress- 
ing operations. 

Provision is made for stepless 
speed changing of the variable 
1/4-H.P. regulating wheel drive 
within a range of 30 to 300 R.P.M. 
The Acme infeed screw is 1 7/8 
inches in diameter and has 4 
threads per inch. It has a full 
length split type nut designed to 
compensate for wear. An _ ad- 


justable rest is provided for posi- 
tioning the work. This rest can 
be fixed across the ways or made 


“Diversimatic’’ centerless grinder now being 
marketed by the Van Norman Co. 
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to feed in and out with the reg- 
ulating wheel. 

Of special importance is the 
new crush-forming attachment 
that makes possible extremely ac- 
curate grinding of small formed 
parts that cannot ordinarily be 
ground between centers due to 
work deflection. This attachment 
dresses the wheel face to the con- 
tour required for accurately im- 
parting the desired profile to the 
work, Wheel clearance ranges 
from 0 to 1 1/2 inches. The ma- 
chine occupies a floor space 48 by 
36 inches. 


Pangborn Rotoblast Table 
with Access Door 


The Pangborn Corporation, 
Dept. M, Hagerstown, Md., has 
announced the addition of an ac- 
cess door to its LK Rotoblast 
cleaning table. With this accessory 
it is possible to blast-clean long 
sections in a table of small diame- 
ter—a desirable feature when the 
usual run of work in the cleaning 
room is of a certain size range but 
an occasional larger piece also re- 


Rotoblast table with access door announced by the Pangborn Corporation 


quires cleaning. Flexible rubber 
curtains over the access opening 
prevent the abrasive grit from 
flying out into the room. 


Schiess Boring and Milling Machine 


A horizontal boring and milling 
machine with a spindle 6 1/4 
inches in diameter, a gear drive 
for roughing, and a belt drive for 
finishing is one of four Schiess 
heavy machine tools introduced 
in this country by the Kurt Orban 


Co., Dept. M, 205 E. 42nd St., New 
York 17, N. Y. This machine is 
particularly suited for high-speed 
machining with carbide tools. It 
is made in standard sizes with 
spindles 6 1/4, 7 1/2, 8 7/8, 10 3/8, 
and 12 3/8 inches in diameter. 


Schiess horizontal boring and milling machine 
introduced in this country by Kurt Orban Co. 
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An 80-inch double-column ver- 
tical boring mill, not illustrated, 
which incorporates hydraulic pre- 
selection of speeds, independent 
automatic vertical, horizontal, and 
angular feeds, counterbalanced 
cross-rail and side-head, and an 
all-vertical gear drive is the 
second of the Schiess line now 
available. Two single-column ver- 
tical turret lathes with capacities 
for turning work 49 and 59 inches 
in diameter complete the line. 


Hayes Rotary Dividing 
Table 


A “wafer-thin” precision rotary 
dividing table built by Hayes En- 
gineers, Ltd., Leeds, England, for 
use on milling, drilling, and jig- 
boring machines is being intro- 
duced in this country by the In- 
ternational Machinery Division, 
British Industries Corporation, 
Dept. M, 164 Duane St., New York 
13, N. Y. Being exceptionally low, 
the dividing table has the advan- 
tage of giving the extra space be- 
tween the work-holding surface 
and the tool or cutter that is 
frequently needed for precision 
jig-boring, milling, and drilling 
operations. 

The worm for rotating the table 
is hardened steel and is fitted into 
an eccentric quill assembly to en- 
able it to be easily disengaged. 
A positive stop is provided to al- 
low the worm to be re-engaged in 
the correct position. An accurately 
divided dull chromium-plated mi- 
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crometer dial of large size supple- 
ments the divided ring around the 
periphery of the table. 

The dividing table is available 
in two sizes—11 and 12 inches in 
diameter. Dividing plates and 
other accessories can be had for 
use with the dividing tables. 


Wysong All-Steel 
Cylinder-Forming Rolls 


All-steel cylinder-forming rolls 
are being made by the Wysong & 
Miles Co., Dept. M, Greensboro, 
N. C. The frames of these series 
“C” 5-inch rolls are one-piece, all- 
steel weldments. The rolls are ac- 
curately machined and _ polished 
alloy forgings. Each roll is power- 
driven, and can be grooved to the 
buyer’s specifications. The ma- 
chine-cut steel gears that drive 
the rolls run in a continuous bath 
of oil, and automatically remain in 
proper mesh at any roll setting. 

The bearing housing at the 
right-hand end of the machine 
can be dropped to free the top 
roll so that the formed cylinder 
can be removed. The drive from 
the motor to the flywheel is 
through V-belts. A _ three-way 
drum having forward, reverse, 
and neutral positions controls the 
drive. Five sizes in the series 
handle sheets from 36 to 96 inches 
in width and in thicknesses from 
3/16 inch to 16 gage. 


“Wafer-Thin" rotary dividing head introduced 
by International Machinery Division, British 
Industries Corporation 


The Reliance Electric & Engi- 
neering Co., Dept. M, 1088 Ivan- 
hoe Road, Cleveland 10, Ohio, has 
brought out an electronic type 
variable-speed drive called the 
“V*S, Jr.” This drive is now 
available in five sizes rated at 3/4, 
1, 1 1/2, 2, and 8 H.P. It is de- 
signed to meet the needs of the 
machine tool and metal-working in- 


A-C. POWER 
TO CONTROL UNIT 


Electric & Engineering Co. 


Reliance Adjustable-Speed Drives 


OPERATOR'S 
CONTROL 
STATION 


ADJUSTABLE-SPEED 
DRIVE MOTOR 


Electronic adjustable-speed drive equipment of 
improved design brought out by the Reliance 


dustries for adjustable-speed driv- 
ing units in the lower power range. 

The drive consists of an adjust- 
able-speed drive motor, operator’s 
control unit, and a control unit 
that receives power from an alter- 
nating-current line. Operating 
speeds range from 270 to 2300 
R.P.M., but speeds as low as 75 
R.P.M. are available for setting-up 


Wysong motor-driven rolls for cylinder-forming work 


MACHINERY, June, 1953—225 


4 
+f, 
¢ 
4 
° 


operations, light loads, or inter- 
mittent duty. 

The drives can be applied to ex- 
isting machines or installed as 
built-in units in new equipment 
such as high-speed drills and cylin- 
drical grinders. Other uses in- 
clude chain, belt and screw-feed 
conveyors, test stands, welding 
tables, press table feeds, and wire- 
forming machines. A wide range 
of operating requirements can be 
met by manipulating the “start- 
stop” buttons, “jog-run” selector 
switch, and speed adjuster on the 
operator’s control station. 


Huge One-Piece 
Surface Plate 


A one-piece granite surface 
plate, said to be the largest in 
the world, has just been completed 
by the Rahn Granite Surface 
Plate Co., Dept. M, 641 N. West- 
ern Ave., Dayton 7, Ohio. This 
giant-size surface plate weighs 
60,000 pounds and is 20 feet long, 
6 feet wide, and 3 feet thick. In- 
spection of the surface with an 
auto-collimator in the manner seen 
in the illustration showed that 
the over-all accuracy of the entire 
surface is within 0.0015 inch, 
and every 6-foot-square section is 
accurate to 0.0002 inch. 

The surface is in the form of 
a quite uniform convex arc, and is 
said to be as close to a theoreti- 
cally perfect plane as it has been 
possible to attain in such large 
size up to the present time. It is 
possible that any large object 
placed on this surface will con- 
form to the uniform curvature, 
making possible measurements 
that are accurate to 0.00005 inch 
over the entire plate. 


Lathe cross-slide seen at left is equipped with “Microturn” 
attachment shown at right 


“Microturn” Dial-Feed Attachment for Lathe Cross-Slide 


A dial feed attachment for lathe 
cross-slides, called the ‘“Micro- 
turn,” which is said to enable un- 
skilled operators to produce ex- 
tremely accurate work on ordinary 
shop lathes, has been developed 
by the L. G. Arpin Co., Dept. M, 
261 Hurlbut St., Orange, N. J. 
This attachment, shown at the 
right in the illustration, can be 
installed on the cross-slide as 
shown in the view at the left 
without altering the lathe. Re- 
peated cuts of 1/2 inch for a di- 
ameter reduction of 1 inch have 
been made on 1040 steel with this 
attachment. Vertical and horizon- 
tal loads are carried on needle and 
thrust ball bearings. 

While in operation the ‘Micro- 
turn” does not depend on the ac- 
curacy of the cross-feed screw, 
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Rahn one-piece granite surface plate said to be largest ever produced 


which merely serves as a connect- 
ing-rod between the unit and the 
cross-compound, but instead de- 
pends on its own 3/4-80 pitch 
thread which has been machined 
to exceptionally close tolerances. 
As the dial of the attachment is 
turned, the tool position is ad- 
vanced or retracted by the action 
of the 3/4-80 thread within its 
mating part. 

The attachment coupled with 
the normal feed-screw enables the 
operator to adjust the machine 
rapidly for rough readings using 
the normal lathe procedure, and 
then makes it possible to adjust 
the final readings to within 0.0001 
inch. At present the “Microturn” 
attachment is being manufactured 
for several makes of lathes in the 
9- to 13-inch size range. 


Shell End-Mills with 
Inserted Carbide Blades 
for Machining All Metals 


The Super Tool Co., Dept. M, 
21650 Hoover Road, Detroit 13, 
Mich., has recently added inserted- 
blade shell end-mills for steel, cast 
iron, and non-ferrous metals to its 
line of carbide metal-cutting tools. 
The blades of these cutters are of 
serrated-back design with carbide 
tips. They are secured in their 
shell holders with minimum stress 
by wedges that distribute the 
holding pressure along the entire 
length of the blade, and are quickly 
replaceable. 

The cutter shown in the upper 
view of the illustration is for mill- 
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Inserted-blade carbide shell end- 
mills made by Super Tool Co. for 
machining metals 


ing cast iron, and the one in the 
lower view is for steel. The cutters 
for steel are designated Type 
DBSS, and are available from 
stock in diameters of 4, 5, 6, and 
8 inches, and for cast iron in 
stock sizes from 3 to 8 inches, in- 
clusive. Replaceable blades are also 
stocked for both cutters in suit- 
able carbide grades. 


Speed-Changing Unit 
for Drill Press 


A “Vari-speed Changer” which 
enables the operator to change 
speeds quickly and with a mini- 
mum of effort by simply releasing 
a toggle-action lever and slipping 
the belt to the proper pulley step 
has been brought out by Boyd 
Machine, Inc., Dept. M, 711 E. 
Fourth St., Royal Oak, Mich. This 


Drill press equipped with ‘Vari-speed Changer” 
brought out by Boyd Machine, Inc. 


unit is designed to fit any 17- to 
20-inch drill press and provides 
for speed changes from 125 to 
4000 R.P.M. with a motor running 
at a speed of 1725 R.P.M. 

The “Vari-speed Changer” has 
a heavy cast-iron frame and uses 
the belt regularly supplied with 
the drill press. It does not inter- 
fere with the guard and is sup- 
plied with pulleys and second belt. 


Taft-Peirce Air Gage for 
Jet Blades 


The Taft-Peirce Mfg. Co., Dept. 
M, Woonsocket, R.I., has completed 
an air-operated gage for use in 
inspection of the root sections of 
jet-engine turbine blades. In gag- 
ing serrations in the root section 


Air gage for inspecting jet- 
engine blade root sections 
made by Taft-Peirce Mfg. Co. 


of the jet blade, measurements are 
taken over tungsten-carbide con- 
tact rolls that are properly posi- 
tioned in the serrations. The ¢on- 


“Microptic Auto-Collimator’’ introduced by the 


tact rolls are precision-ground to 
the correct measuring size, and 
are mounted on parallel reeds so 
that they are free to move verti- 
cally and horizontally. This per- 
mits the rolls to position them- 
selves correctly, regardless of any 
permissible variations in lead that 
may exist in the serrations. 

Three air indicators, with dial 
graduations of 0.0001 inch, show 
the dimensions as measured over 
the rolls on each of the three ser- 
rated sections. In addition, a new 
Taft-Peirce computing indicator 
incorporated in the gage computes 
automatically the difference be- 
tween the amounts that each of 
two dimensions varies from its 
mean value. The inspected part is 
rejected whenever the computing 
indicator shows this variation to 
be greater than plus or minus 
0.001 inch. This two-point contact 
also facilitates complete end-to-end 
inspection of slots for taper. 

The air gaging unit illustrated 
is so designed that a grinding ma- 
chine operator can gage the part 
while it is still in the grinding 
fixture, thereby eliminating costly 
rejects. A second unit of similar 
design has been built for use as 
a final inspection gage in checking 
the finished part. With this gaging 
equipment, an inspector can deter- 
mine the exact value of the dimen- 
sions in a few seconds. No special 
operator skill is required. 


Improved “Microptic 
Auto-Collimator” 


An improved “Microptic Auto- 
Collimator,” designed for testing 
straightness, squareness, and par- 
allelism to an accuracy of.0.0000025 
inch per inch, has been announced 
by the Engis Equipment Co., Dept. 
M, 431 S. Dearborn St., Chicago 5, 
Ill. This instrument serves as the 


Engis Equipment Co. 
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equivalent of an independent su- 
per-precision level and is unaf- 
fected by temperature changes, 
normal shop vibration, or wear. 
It is said to give readings com- 
parable to those of a level having 
forty times the normal accuracy 
and can be used in a horizontal, 
vertical, or inclined position. With 
the addition of an optical right- 
angle accessory, this instrument 
can be used for checking in a di- 
rection perpendicular to its own 
axis, 

A 4-volt illumination unit with 
a 12-foot cord, switch, and plug; 
a transformer for standard light 
outlets; and a filter designed to 
give sharper and clearer readings 
are some of the improved acces- 


sories of the instrument. A circu- 
lar bubble in the base permits 
quick leveling when necessary. An 
accurately lapped leveling pad is 
also located on the base. 
Supports for leveling screws 
insure steady positioning when 
making adjustments. An improved 
scale that permits determining 
inclinations in two perpendicular 
planes without rotating the in- 
strument in its bearing is in- 
cluded. An angular eye-piece that 
can be rotated through the full 
circle for greater convenience of 
the operator is optional. New 
methods for quick, convenient set- 
ting of reference mirrors, even at 
a considerable distance, can be 
employed with this equipment. 


Besly-Bowen Radial Head Face Grinders 


The Besly-Welles Corporation, 
Dept. M, Beloit, Wis., has just 
built seven new type Besly-Bowen 
radial head face grinders designed 
for use in the production of highly 
accurate parts that can be ground 
only on one side at a time. These 
grinders have two rotary work 
stations and an automatically con- 
trolled working cycle that permits 
continuous grinding at high pro- 
duction rates. Four of these ma- 
chines are equipped for grinding 
parts of automotive power steer- 
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Radial head face grinding machine recently built 
by the Besly-Welles Corporation 


ing equipment. The other three 
machines grind automatic trans- 
mission parts. 

In operating these grinders, the 
automatic cycle is started over 
one rotary table, leaving the op- 
erator free to unload, clean, and 
reload the alternate table. At the 
completion of the cycle, the grind- 
ing head is indexed over the sec- 
ond table where the grinding cycle 
is repeated. Easy operation and 
adaptability for grinding a broad 
range of parts made from many 


Small-size rolling mill has been introduced by 
the Stanat Mfg. Co. 


different materials are important 
features of these machines. 

Basically, the grinders in this 
line consist of a unique balanced 
head assembly and a supporting 
base and column. The head as- 
sembly, which carries the abrasive 
wheel and spindle drive, can be 
rotated around the central sup- 
porting column and indexed radi- 
ally, oscillated, or held in a fixed 
position. It can also be adjusted 
up or down by a micrometer feed- 
screw which has a direct-reading 
dial. The base has a large circular 
surface on which work-holding 
fixtures can be located directly 
under the grinding head. 

Each automatic cycle is a pre- 
cise duplicate of the preceding 
one, assuring uniform production 
and accurate dimensional control. 
This is made possible by a single- 
cycle cam, designed to feed the 
abrasive wheel to the work in a 
controlled pattern that is exactly 
suited to the work being ground. 
These machines are built in three 
sizes having base diameters of 
36, 49, and 66 inches. They weigh 
1300, 5000, and 10,000 pounds. 


Stanat Small Rolling Mills 


Ruggedness and _ versatility 
were the main objectives for a 
line of 3- and 4-inch rolling mills 
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“Cleveland” hydraulic knife grinder placed on the market 
by the Hill Acme Co. 


developed by the Stanat Mfg. Co., 
Dept. M, 47-28 37th St., Long 
Island City 1, N. Y. These mills 
incorporate features previously 
associated only with heavy roll- 
ing mill equipment. By using 
standard, interchangeable parts, 
units can be assembled or adjust- 
ed to meet individual require- 
ments. Flat or grooved rolls can 
be furnished to produce a great 
variety of bar stock shapes, in- 
cluding round, square, half- 
round, diamond, or special 
shapes. 

For hot-rolling, the machines 
can be equipped with water-cooled 
rollers; for engraving, with spe- 
cial rollers. They are already in 
wide use in the manufacture of 
emall machine parts, jewelry, slide 
fasteners, and tubular heating 
units as well as for many other 
applications where small parts 
with fine tolerances are required. 
They can also be used to test the 
properties of such materials as 
stainless steel, plastics, titanium, 
etc. Compact design permits use 
in limited space. 


Struthers Wells Press 
Brake 


The Struthers Wells Corpora- 
tion, Machinery Division, Dept. 
M, Titusville, Pa., has recently 
added a Model 400-PB-8 press 
brake to its line of sheet-metal 
forming equipment. This machine 
has a capacity of 400 tons, and 
will form steel sheets up to 3/4 
inch in thickness and 8 feet in 
width. 


A pneumatic clutch and a sep- 
arate brake provide means for 
instant stopping of the press ram 
at any point in its stroke. Operat- 
ing controls for cycling and inch- 
ing and for obtaining a single 
work stroke with return of the 
ram to the “up” position are also 
included in the press equipment. 


“Cleveland” Hydraulic 
Knife Grinder 


The Hill Acme Co., 1203 W. 
65th St., Cleveland 2, Ohio, is in- 
troducing a “Cleveland” hydraulic 
knife grinder designed to grind 
straight and concave bevel sur- 
faces at any angle. This machine 
will also grind straight flat sur- 
faces within its capacity range. 
It is particularly recommended for 
sharpening alloy-steel machine 
knives, including metal-cuttiny 
shear blades. The wheel-head of 
this machine can be tilted at an 
angle from the vertical position 
for bevel grinding, and is provid- 
ed with an instantly variable hy- 
draulic cross-feed. The recipro- 
cating movement of the grinder 
table is obtained by a hydraulic 
drive consisting of two opposing 
pistons which are operated at a 
low pressure to obtain a smooth 
and positive movement. The table 
movement is instantly variable up 
to a speed of 100 feet per minute. 

The working surface of the 
grinder table is 12 inches wide. 
The machine can be furnished 
with a table of any length from 
60 to 240 inches. The Hill quick- 
acting abrasive wheel chuck used 
on this grinder is 18 inches in 


Press brake added to line built by Struthers Wells Corporation 
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diameter, and is designed for hold- 
ing six standard abrasive seg- 
ments 7 1/4 by 1 3/4 by 6 inches. 
A large-capacity coolant system 
is provided for wet grinding that 
includes a motor-driven pump, 
piping, and ample size storage 
tank with baffle plates for filtra- 
tion. The spindle is driven by a 


20-H.P. motor equipped with an 
ammeter, or power calibrator. The 
hydraulic pump is operated by a 
5- or 7 1/2-H.P. motor. The cool- 
ant pump and the lubrication 
pump are individually driven by 
1/3-H.P. motors. Standard across- 
the-line starters are supplied with 
push-button controls. 


Prosser Precision Tool Grinder 


Thomas Prosser & Son, Dept. 
M, 120 Wall St., New York 5, N.Y., 
has announced the addition of a 
moderate-priced precision grinder 
to its line of tool-grinding equip- 
ment for use on all types of car- 
bide, Stellite, and high-speed steel 
cutting tools. The tool to be sharp- 
ened is rocked back and forth 
across the entire wheel face, elim- 
inating scoring and grooving of 
the wheel. 

All settings for grinding front, 
side, and top angles can be made 
precisely in both vertical and hor- 
izontal planes. The feed of the 
tool toward the grinding wheel is 
eecurately controlled by a microm- 
eter feed-knob having 0.001 inch 
graduations. 

One side of the grinder is pro- 
vided with a quick-acting indexing 
table, which can be set to the re- 
quired angle and which remains 
fixed without locking devices. The 
tools can be rapidly rough-ground 
by hand on a vitrified wheel (or 
a diamond wheel if desired), to 
a slightly greater angle than the 


A tool grinder that was recently brought out 
by Thomas Prosser & Son 
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final finish angle, and then only 
a slight amount of grinding is 
necessary on the finishing wheel, 
using the precision reciprocating- 
action tool-holder, to obtain exact 
angles, straight edges, and a fine 
finish. A vitrified or diamond fin- 
ishing wheel can be used, as de- 
sired. Accessories for grinding 
radii, chip breakers, drills, etc., 
are available. 


Tramrail Cantilever Carrier 
for Handling Work Around 
Pillars 


A new type overhead carrier 
with a cantilever arrangement that 
permits the unit to handle loads 
beyond the end of the crane on 
which the carrier operates has 
been developed by the Cleveland 
Tramrail Division of the Cleve- 
land Crane & Engineering Co., 
Dept. M, Wickliffe, Ohio. This car- 
rier was designed especially for 
handling materials in areas be- 
tween roof-supporting pillars that 


cannot normally be covered by 
cranes, and, also for reaching 
through doorways. 

The extension feature of the 
carrier seen. in the illustration, 
permits the hoist to reach out as 
much as 25 1/2 inches beyond the 
end of the crane. When it is neces- 
sary to travel the crane for some 
distance on its runway, the car- 
rier is moved from the crane end 
to permit safe clearance for the 
columns. This unit has a capacity 
of 1500 pounds, but other canti- 
lever carriers of different load 
capacities and reach can be made 
to suit conditions. 


Bakewell Master Toolposts 
and Tool-Holders 


Quick gripping and releasing 
are features of master toolposts 
and tool-holders developed’ by 
Bakewell Products, Dept. M, 1128 
Mission St., South Pasadena, 
Calif., to reduce setting-up and 
machining time. A T-block that 
fits into the T-slot of the lathe 
compound rest or carriage secures 
the toolpost to the lathe. Simple 
riser plates for vertical spacing 
make it possible to adapt this 
equipment to any lathe. 

The bar type tool-holder is held 
in the toolpost by hardened and 
ground jaws. Rotating the operat- 
ing handle clockwise releases the 
extreme pressure on the jaws. 
Further rotation engages a cam 
that opens the jaws to their full 
capacity. This permits quick 


Cleveland Tramrail cantilever carrier designed 
to handle work beyond end of crane 
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Quick-change toolpost and tool-holders that have 
been placed on the market by Bakewell Products 


changing of tool-holders. Tighten- 
ing the tool-holder in the toolpost 
is accomplished by a counter- 
clockwise movement of the operat- 
ing handle. This cam action causes 
the jaws to grip the tool-holder. 
A pressure of 10 pounds on the 
handle then exerts 6200 pounds of 
jaw pressure on the tool-holder 
through a screw thread action. 

Use of a number of tool-holders 
makes bench set-ups possible for 
quick insertion in the toolpost 
when needed. It also makes pos- 
sible an almost unlimited number 
of operations for one lathe set-up. 
For example, deep boring can be 
done by simply using a longer 
quill. A positive stop in the tool- 
post assures accurate positioning 
of each cutting tool. : 


Abrasive Belt Machine for 
Finishing Carbide Tools 


An abrasive belt machine de- 
signed to apply a new method of 
finishing carbide tools is a recent 
joint development of the Minne- 
sota Mining & Mfg. Co., Dept. M, 
900 Fauquier St., St. Paul, Minn., 
and Hammond Machinery Build- 
ers, Inc., Dept. M, Kalamazoo, 
Mich. This Model 454 machine 
(manufactured and sold by the 
latter company) employs abrasive- 
paper belts developed for sharpen- 
ing carbide cutting tools. 

The tool sharpening method con- 
sists of first rough-grinding on a 
standard grit 60 silicon carbide 
wheel, and then finishing the sides 
and top of the carbide tip on the 
belt machine, using a “Tri-M-Ite”’ 
Resinite 4- by 54-inch abrasive 
belt, with the grit size ranging 
from 60 to 150 depending on the 


edge required. A land 1/16-inch 
wide is finished below the cutting 
edge. This land is finished to the 
desired clearance angle and is flat, 
not hollow-ground. 

The machine employs the same 
type calibrated tilting table as 
Hammond diamond wheel grind- 
ers, which is designed to swing out 
of the way for quick belt replace- 
ment without disturbing the an- 
gular setting. Other features are 
a tungsten-carbide-faced platen 
for flat surface finishing, a 10- by 
7 1/2-inch work-table with side 
supports for sharpening angular 
tools, a positive abrasive belt ten- 
sioning device, and adjustments 
for both angular and lateral belt 
tracking. The unit is powered by 
a 1/2-H.P. single- or three-phase 
110- to 440-volt motor. 

The finishing machine can also 
be used for sharpening tools made 
from high-speed steel and other 
alloys, and for chamfering and 
surfacing operations in the ma- 
chine shop as well. It is also de- 
signed for wet-grinding operations 
with conventional waterproof 
abrasive belts. An especially com- 
pounded stick coolant is available 
for use with this equipment. 


Machine for Deburring 
Ring Sections of 
Jet Engines 


A turntable type machine for 
rapid deburring of compressor 
stator rings, half rings, or other 
ring sections of jet turbines, has 
been developed by the Grinding 
& Polishing Machinery Corpora- 
tion, 2530-G Winthrop Ave., In- 
dianapolis 5, Ind. Provision is 
made on this machine for holding 


Abrasive belt machine developed by the Minnesota 
Mining & Mfg. Co. and Hammond Machinery Builders 


ring sections to very accurate 
diameter measurements during 
the deburring operation by using 
interchangeable holding fixtures 
of the correct diameters to suit 
the work. Modifications of this 
design can be readily adapted for 
deburring other circular work- 
pieces. 

A complete time cycle of only 
one minute for loading, deburring, 
and unloading is required for a 
pair of aluminum half-rings hav- 
ing a diameter of 32 inches. Pre- 
vious hand methods of deburring 
required an eight-hour day for 
a set of twenty-four half-rings, 
whereas this machine does the 
work in twelve minutes. 


Machine for deburring ring sections 
for jet engines built by Grinding & 
Polishing Machinery Corporation, 
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Welding Machine with 
Are Voltage Control 


A lightweight sigma (shielded 
inert-gas metal-arc) welding ma- 
chine with are voltage control, 
designated the SWM-3, has been 
announced by the Linde Air Prod- 
ucts Co., a division of Union Car- 
bide and Carbon Corporation, 
Dept. M, 30 E. 42nd St., New York 
17, N. Y. The voltage control is 
said to eliminate all welding diffi- 


“CONTROL Box 
CABLE CONNECTION 
CONNECTIONS 


FOR GAS AND 
WATER LINES 


Fig. 1. Linde welding machine in 
which welding wire is fed automat- 
ically from the reel through nozzle 


culties that are due to a fluctuat- 
ing arc voltage. Electronic controls 
maintain the proper balance of 
welding conditions by instantane- 
ously speeding up or slowing down 
the rate at which the welding wire 
is fed as required by changing 
are conditions. This precise con- 
trol over welding variables results 
in smooth, uniform welds. The 
electronic control unit does not 
have to be moved with the weld- 
ing machine from one job to an- 
other but can be permanently 
mounted anywhere, as long as it 
is properly connected to the weld- 
irg machine. 

After pre-setting the welder for 
the required voltage and throw- 
ing the starting switch, a retract 
starter built into the electronic 
control unit causes the welding 
wire to be fed down until contact 
is made with the work. The wire 
is then automatically retracted, 
drawing an arc, after which the 
wire feed is reversed a second 
time and fed down, maintaining 
the pre-set arc voltage. Thus the 
welder is practically self-operat- 
ing. It can be moved from job to 
job by one person, and can be 
mounted on a wall, post, or ma- 
chine carriage. for the mechanical 
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Fig. 2. Electronic “brain” unit that 
controls welding arc voltage of 
welder shown in Fig. 1 


handling of many welding jobs. 
The machine can be used to fabri- 
cate most commercial metals in 
almost any joint design. Butt, lap, 
fillet, and corner welds can be 
made in aluminum alloys, stainless 
steels, carbon steels, deoxidized 
copper, Everdur, and aluminum 
bronze in thicknesses from 16 
gage. Welding wires of 1/32 to 
3/32 inch in diameter can be used. 


Pneumatic Clutch 
“Equilibrator” 


The Diamond Machine Tool Co., 
Dept. M, 5111 Coffman-Pico Road, 
Pico, Calif., has announced a 
clutch “equilibrator” that is now 
being furnished as standard equip- 
ment on their line of ““Multi-Max’” 
punch presses and shears. The 
“equilibrator” is a two-part unit 
consisting of a heart-shaped cam 
and an air chamber with an auto- 


clutch “‘equilibrator" 
‘‘Multi-Max" punch 
press 


Diamond 
applied to 


matic pumping and regulating 
mechanism. This device, as used 
on punch presses, counterbalances 
the variable punch- and die-plates, 
which vary from one set-up to 
another; acts as a frictionless 
brake; and removes all the load 
from the clutch assembly at the 
time of disengagement. 

The heart-shaped cam is _ in- 
stalled on the crankshaft and is 
secured to the face of the brake- 
drum. A roller rides on the sur- 
face of this cam, counterbalancing 
the ram weight. On the up stroke 
of the ram, the roller pressure 
on the surface of the cam serves 
to rotate the crankshaft approxi- 
mately 5 degrees ahead of the 
bull-gear wheel. At the point of 
clutch disengagement this pre- 
rotation eliminates all drag and 
pressure on the clutch dog, and 
enables the clutch to be engaged 
and disengaged with a feather- 
light touch. 


Improved rolling machine 
announced by the Wallace 
Supplies Mfg. Co. 


Wallace Rolling Machine for 
Pipe and Tube Bending 


A rolling machine for pipe and 
tube bending, made up of rolled 
steel plates and sections, electri- 
cally arc-welded and with all welds 
stress-relieved, has been intro- 
duced by the Wallace Supplies 
Mfg. Co., Dept. M, 1300 Diversey 
Parkway, Chicago 14, Ill. Push- 
button controls are mounted on 
a pedestal stand connected to the 
machine with a flexible steel cable. 
Maximum bending capacities, de- 
pending upon the size of the ma- 
chine, are pipe or conduit 1 1/4 
to 3 1/2 inches and steel tubing 
1 3/4 to 4 inches, outside diameter. 

When the initial setting of the 
bending roll is completed, re- 
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indexing is accurately controlled 
by a hydraulically actuated toggle 
mechanism. After having once 
been set to produce a given radius, 
the bending roll may be raised 
and lowered by hydraulic power 
without disturbing the initial 
setting. 

A pitch roll attachment provides 
an easy means of forming a coil 
of desired pitch. The initial bend 
can be started anywhere along the 
length of the material. 


Automatic Machine for 
Painting Inside of 
Rocket Heads 


A rotary indexing type machine 
designed for automatic production 
painting of the inside of rocket 
heads has been developed by the 
Conforming Matrix Corporation, 
Dept. M, 342 Factories Bldg., To- 
ledo 2, Ohio. This machine can be 
entirely air-operated. If required, 
however, it can be actuated by 
a Geneva motion mechanism 
driven by an electric motor. The 
machine illustrated has twenty- 
four work-holders and _ indexes 
twelve times for each revolution 
of the table, painting the inside 
of rocket heads two at a time. 

The painting of the 8-inch deep 
cavity is done on the return stroke 
while the work is being revolved 
by a variable-speed drive. The 
stroke and indexing speeds are 
regulated by dials to paint from 
400 to 1200 pieces per hour, two at 
a time. The machine operates in 
conjunction with a continuous, cir- 


Machine developed by Conforming Matrix Corporation 
for automatic spraying of rocket-head cavities 


Floor-plate with provision for leveling built by the Challenge Machinery Co. 


culating paint system, and if re- 
quired it can be supplied with hot- 
spray equipment. This machine is 
built for four-, six-, eight-, twelve-, 
or twenty-four-station indexing or 
for continuous movement. 


Challenge Adjustable 
Floor-Plates 


Adjustable floor-plates have 
been added to the line of precision 
equipment built by the Challenge 
Machinery Co., Grand Haven, 
Mich. They provide an accurate 
and substantial plate that can be 
placed directly on the floor with- 
out any superstructure and leveled 
by means of hardened screws lo- 
cated around the edge of the plate 
and at each intersection of the rib- 
bing. All adjusting screws are se- 
cured in position by locking 
screws. The holes above the 
screws are covered by caps. Three 


special wrenches are provided for 
making the adjustments. 

The floor-plates can be fur- 
nished as single units up to 54 
inches wide and 144 inches long. 
Larger floor-plates are made up of 
sections interlocked in one com- 
plete assembly. Each section of 
the assembly can be used individu- 
ually or in any combination with 
the other sections, 


Torque-Testing Fixture 


The P. A. Sturtevant Co., Dept. 
M, Addison, Ill., has announced a 
universal torque-testing fixture 
designed for a wide range of prac- 
tical uses, such as determining the 
ultimate strength of screws, test- 
ing purchased or manufactured 
pieces where torsional strength is 
an important factor, and control- 
ling the torque applied in driving 
screws or assembling parts to pre- 


Torque-testing fixture made by P. A. Sturtevant Co., 
equipped for testing ultimate strength of & screw 
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vent spoilage or breakage. It can 
also be used to check the thread- 
cutting qualities and strength of 
taps. The fully adjustable spindle 
is set in instrument bearings and 
permits rapid engagement of the 
driver with a wide variety of 
torque wrenches. 

The driving end of the spindle 
is threaded to take drivers made 


A bench type machine designed 
for pointing steel rods, reaming, 
boring, and facing tube and pipe 
ends, drilling bar stock, and cham- 
fering or forming rod ends has 
been built by the Pines Engineer- 
ing Co., Inc., Dept. M, 601 Walnut 
St., Aurora, Ill. The machine is 
equipped with an electrically con- 
trolled air cylinder which actuates 
the work clamping and feeding 
mechanisms. Depressing a foot 
pedal of the electrical control 
starts the automatic clamping and 
feeding cycle. 

The work is fed to rotating cut- 
ters held in the main spindle be- 
hind the chuck jaws. When the 
pointing operation is completed, 
the chuck automatically returns 
the work-piece and releases the 
clamps. The operator’s hands are 
thus left free at all times for 
faster stock handling and loading. 
Multiple cutters reduce the time 
required for the machining cycle. 
In addition, an automatic swing 
type stock stop facilitates fast 
positioning of the work in the open 
chuck jaws. An adjustable stop- 
screw controls the forward travel 
und depth of cut. 

The bench-mounted machine 
illustrated handles any length of 
stock in diameters up to 2 inches. 
It weighs 170 pounds, is equipped 
with a 1/2-H.P. motor, and a two- 
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Bench Type End-Finishing and Rod-Pointing 
Machine 


Pines bench type machine for pointing 
and finishing rod ends 


for special applications as well as 
regular sockets, socket screwdriv- 
ers, etc. A T-slot base facilitates 
fastening nests and holders to the 
fixture. Internally threaded collets, 
collet holder, and drivers for all 
screws are available for use with 
this fixture, which is made in ca- 
pacities of 0 to 200 inch-pounds 
and 0 to 150 foot-pounds. 


step sheave that furnishes eight 
different speeds ranging from 
760 to 3920 R.P.M. Larger ma- 
chines with capacities for heavier 
work up to 5 inches in diameter 
are also available. 


Universal Table for Drilling 
and Milling Machines 


To facilitate taking combination 
angular and straight-line cuts on 
shapers, milling machines, and 
crinders, the South Bend Lathe 
Works, Dept. M, South Bend 22, 
Ind., has brought out a universal 
table of the design shown in the 
illustration. When mounted on a 
drill press, this table can be used 
to accurately space drilled holes. 
By simply placing an end-mill in 
the chuck, the drill press is con- 
verted into a light milling ma- 
chine. If the universal table is 
mounted on the faceplate of a 
lathe, spaced holes for jigs and 
die-blocks can be bored with mi- 
crometer accuracy. 

The upper and lower tables are 
identical, and the upper table can 
be removed when not needed. Both 
the upper and lower slides have 
a maximum travel of 4 inches and 
revolve on graduated swivels 


through 360 degrees. The slides 
can be used without graduated 


Universal box angles brought out by 
Challenge Machinery Co. 


Universal table brought out by 
the South Bend Lathe Works 


swivels to reduce the height if 
desired. The two feed-screws are 
equipped with micrometer collars 
reading in 0.001 inch. Each preci- 
sion-ground work-table is 4 inches 
wide by 8 7/8 inches long and has 
four slots for clamping bolts. Full- 
length take-up gibs are provided 
for the dovetail slides. 


Challenge Universal 
Box Angle 


The Challenge Machinery Co., 
Dept. M, Grand Haven, Mich., has 
developed a universal box angle 
that can be used on a wide variety 
of work. This box angle has been 
designed to incorporate the clamp- 
ing facilities of an angle-iron, the 
stability, balance, and accuracy of 
a box parallel, and the perpendicu- 
lar flat surface of an angle-plate. 
It is made of heat-treated semi- 
steel with a precision-ground fin- 
ish in two sizes—6 by 6 by 6 inch- 
es and 8 by 8 by 8 inches. Other 
sizes will be made to order. 
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View of “Truarc Grip Ring" showing method of using this 
retainer to take up end play of shaft 


Grip Ring” Lock- 
ing Collar for Small Shafts 


A low-cost fastener which pro- 
vides a positive shoulder on a 
shaft is a recent addition to the 
Truare line of retaining rings 
made by Waldes Kohinoor, Inc., 
47-16 Austel Place, Leng Island 
City 1, N. Y. Designated “Truare 
Grip Ring” Series 5555, this re- 
tainer can be readily assembled 
and disassembled on a straight, 
ungrooved shaft with Truare 
pliers. This grip ring can be used 
effectively as a means of taking 
up end-play by simply installing 
it tightly against the machine part 
as shown in the illustration. Avail- 
able for shafts 1/8, 3/16, 1/4, 
5/16, and 3/8 inch in diameter. 


Formsprag High-Speed 
Over-Running Clutches 


A recent development of the 
Formsprag Co., Dept. M, 23601 
Hoover Road, Van Dyke, Mich., 


View of over-running clutch which 
shows two types of construction 


is said to make it possible for 
sprag type over-running clutches 
to operate at speeds exceeding 
3000 R.P.M. A centrifugal throw- 
out sprag assembly was developed 
to eliminate any possible rubbing 
between the sprags and the inner 
race. This new feature is now 
available in the Formsprag all- 
purpose ball-bearing clutch—a 
standard model with eight pos- 
sible variations. The accompany- 
ing illustration shows two dif- 
ferent types of construction, the 
view above the heavy line showing 
oil-retaining rings held in place 
by expansion rings. 

The construction of Formsprag 
clutches consists of four basic 
parts: an outer housing, an inner 
race, a full complement of sprags, 
and energizing springs. The sprag 
principle, with its full complement 
feature, provides an infinite num- 
ber of gripping positions and 
eliminates backlash. Maximum 
torque capacity (for size and 
weight) and long life because of 
changing contact points are other 
advantages claimed for the sprag 
type of clutch construction. 


Roll Marker Developed to 
Mark the End Face of 
Screw Machine Parts 


A Model 600-E marking device 
for screw machines, designed to 
mark part and patent numbers 
and trademarks, on the end face 
of work-pieces during the machine 
cycle, has been added to the line 
of automatic roll markers manu- 
factured by New Method Steel 
Stamps, Inc., 147 Jos. Campau, 
Detroit 7, Mich. This marker is 


MARKING END FACE OF PART 


End-face marxing device for screw machines made by 
New Method Steel Stamps, Inc. 


suitable for both light and heavy 
work on automatic hand- 
operated screw machines, bench 
and turret lathes, etc. It wil! mark 
parts of any face diameter 1 1/2 
inches and up. Either solid or in- 
terchangeable type dies can be 
used in the roll-holders. 


Oil-actuated multiple-plate 
clutch announced by the 
Twin Disc Clutch Co.\ 


Oil-Actuated Multiple- 
Plate Clutch 


The Twin Dise Clutch Co., Dept. 
M, Racine, Wis., has announced an 
oil-actuated multiple-plate clutch 
designed for general industrial 
use. This compact clutch is avail- 
able in two models—MOS (single) 
and MOD (duplex). 

An outstanding advantage of 
this oil-actuated clutch is that no 
adjustment is required to compen- 
sate for friction plate wear, since 
the floating or pressure plate 
serves as the ram of the cylinder. 
As the plate stack wears, the ram 
travel increases automatically. 
Thus, the torque capacity of the 
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Partial cross-sectional view of Clark magnetic- 


clutch for any given oil pressure 
is always the same. The clutch 
has a no adjustment feature, an 
advantage in that, with constant 
torque capacity assured, it is often 
possible to use a smaller clutch. 
The oil-actuated design permits 
the torque capacity to be directly 
proportional to the applied oil 
pressure, since this pressure cre- 
ates the clamping force. 


Hammond Extended-Spindle 
Polishing and Buffing Lathe 


Hammond Machinery Builders, 
Inc., Dept. M, 1600 Douglas Ave., 
Kalamazoo, Mich., has announced 
the Model 10 VROW 10-H.P. wide- 
swing variable-speed polishing and 
buffing lathe. This lathe is fur- 
nished with an extended spindle 
designed to give maximum -work- 
ing area around the wheels. It 
has a variable-spindle speed range 
of 1500 to 3000 R.P.M. A dial 
control permits instant changing 
of speeds while machine is running. 
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particle clutch 


Polishing and buffing machine made by Hammond Machinery Builders, Inc. 


Clark Magnetic-Particle 
Clutch 


The Clark Mfg. Co., Dept. M, 
1830 E. 88th St., Cleveland 14, 
Ohio, has announced the develop- 
ment of a “Dynamatic’”’ magnetic- 
particle clutch. This driving unit 
is an innovation in magnetic 
clutches in that iron particles are 
replaced by more stable particles 
of stainless steel. Lack of wear- 
ing parts, fast response, full range 
of torque transference from zero 
to full capacity, and smooth opera- 
tion are advantages claimed for 
the clutch. It also operates as a 
combination clutch and brake in 
either direction. 

This clutch consists essentially 
of two independent rotating mem- 
bers—a driving element and a 
driven element. The two members 
are separated by a space which is 
filled with small ferromagnetic 
particles (stainless steel). When 
one of these members is energized 
—usually with an electromagnet 
coil—the particles polarize and 


bind together. This, in turn, binds 
the two rotating members together 
with a force that is in direct pro- 
portion to the energy induced. 


Landis Tap Designed to 
Thread and Chamfer Pipe 
in One Operation 


The Landis Machine Co., Dept. 
M, Waynesboro, Pa., is placing 
on the market special solid adjust- 
able taps for tapping and cham- 
fering standard pipe and drainage 


Tap designed to thread and 
chamfer pipe in one operation 
made by Landis Machine Co. 


fittings in one operation. These 
taps are now available in seven 
sizes, for pipe ranging in size 
from 1 1/4 to 4 inches. They are 
designed for application in re- 
versing spindle type machines. 
The outstanding feature of this 
tap is the incorporation of cham- 
fering blades in the tap body. 
These blades save handling time 
due to the elimination of a sepa- 
rate chamfering operation. The 
use of removable tap chasers and 
chamfering blades, which can be 
easily and economically replaced 
after repeated regrinding, also 
lowers tool costs and inventories. 
The tapping operation is per- 
formed on the forward portion of 
the machine cycle while the cham- 
fering is completed on the revers- 
ing segment of the cycle. This 
feature provides two advantages: 
it divides the torque load, for 
smoother cutting with less strain; 
and supplies a chamfer without 
“leave-off” marks. The taps will 
be furnished with square or hexa- 
gon end drivers or cylindrical 
shanks. Models are available for 
either right- or left-hand and 
straight or tapered tapping. They 
are of compact design and sturdily 
constructed for service on high- 
production machines. 


‘New Shop Equipment Seetion 
continued on page 241) 
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. +. gives more 
rigid cutter support 


The 5 H.P. Brown & Sharpe No. 2 
Universal Milling Machine is shown here 
set-up for a multiple milling cut. 

This is an excellent example 

of the exclusive Extended Spindle 

Face which permits using 

cutters close to spindle nose, affording 
the greatest possible rigidity. Heavy 
cuts at fast feeds are thus possible 
..often with smaller, less 
expensive arbors and cutters. 


permits heavier 


... reduces arbor deflection 


This milling operation shows how 
Extended Spindle Face permits 
cutting closer to spindle nose 

with considerable swing of table... 
minimizing arbor deflection 

even on heavy cuts. 


... provides added clearance 
for work and fixtures 


The 5 H.P. Universal is shown here 
with Vertical Milling and 

Rotary Attachments. Note that the 
Extended Spindle Face provides 
ample clearance for large or irregular 
work pieces or holding fixtures... 
gives maximum rigidity of 
attachments without loss 

of throat distance. 


No. 2 Universal Milling Machine, 5 H.P. 


In addition to the many advantages of its exclusive Extended Spindle Face, this 
5 H.P. machine gives you a host of other important features that contribute to its 
greater productivity, power, and versatility. It's a machine you can’t afford to 


overlook when “shopping” for this type 


equipment. Look over the additional de- B Sh 
sign features of the 5 H.P. Universal on the rOown & arpe 


following page. 
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Time-saving Controls Speed Production B 


Convenient fan-like arrangement of all operating controls 
promotes easy operation. Other.control features include: 
directional feed control levers; longitudinal feed lever that 
cannot be engaged when table is clamped; fast travel in 
all directions with spindle rotating or stopped. 


18 Feeds — 18 Speeds — quickly selected ... > 


Wide choice of feed rates in range where majority of work 
is milled ... 14 of the 18 under 10” per minute. Ease of 
selection prompts operator to change to most productive 
rate as conditions warrant. 18 changes of speed give 
suitable cutting speeds from small end mills to large face 
mills . . . on a wide variety of materials. 


@ Well-proportioned for rigidity under capacity loads. 

@ Uniform feed and fast travel in all directions . . . gives same 
surface finish for longitudinal, transverse or vertical cuts, without 
changing feed rate. 


Tri-Motor Drive for efficiency... 
no clutch needed 


3 individual driving motors . . . full 
5 H.P. for spindle, % H.P. for table, 
and % H.P. for coolant... 
advantageously placed. Saves power 
loss within machine, assuring full 
power for driving cutter. Feed motor 
coordinated with spindle motor. 
Thus entire machine is controlled by 
start-stop lever. All-gear drive. 


@ Automatic lubrication provided on all driving mechanisms. Write for illustrated literature on the 5 Horsepower 


Universal, or any of the other Brown & Sharpe Products 
listed below. 


Brown & Sharpe \"° 


Milling Machines @ Grinding Machines e Screw Machines @ Cutters 
Machine Tool Accessories @ Machinists’ Tools ¢ Johansson Gage Blocks 
Electronic Measuring Equipment ¢ Permanent Magnet Chucks ¢ Pumps 


BROWN & SHARPE MFG. CO., PROVIDENCE 1, R. I., U. S. A. 


PRINTED IN U.S.A. 
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Improved Automatic 
Centerless Buff 


Automatic centerless buff quickly as- 
sembled by means of a rigid steel ring 
arrangement that securely grips the 
buff cloth in a clamping channel. This 
buff is designed to retain its strength 
and shape under the most severe run- 
ning conditions and to give cool- 


running and long-wearing service. 
Product of the American Buff Co., 
2414 S. LaSalle St., Chicago 16, Ill. 


Adjustable Adapter for 
Die Feeds 


Adjustable feed mounting adapter an- 
nounced by the H. E. Dickerman Mfg. 
Co., 321 Albany St., Springfield, Mass. 
The adapter is designed for use with 
the several models of die feeds and 
the “Rol-Di-Feed'’ manufactured by the 
company. It permits quick, easy adjust- 
ment of the stock line of the feed with 
that of the die, and also the alignment 
of the feed with the set edge of the 
die. Vertical adjustment is attained 
through use of the built-in screw jack. 
Slotted screw holes in the mounting 
base permit horizontal adjustment. 


Seroll Chuck for 
Duplicate Work 


“Ajust-Tru'’ 9-inch chuck recently 
added to the line of smaller chucks 
manufactured by the Buck Tool Co., 
2015 Schippers Lane, Kala~azoo, 
Mich. The scroll chuck embodies all 
the features of the smaller chucks and 
guarantees a high degree of preci- 
sion. It permits rapid rechucking on 
duplicate work up to 8 inches in di- 
ameter. Generated teeth on the pin- 
ion and bevel gear portion of the 
scroll provide smooth operation. The 
chuck is available with three or six 
internal and external jaws. 


Automatic Painting Machine 


Automatic, single-spindle painting 
machine designed for short runs can 
be used in most standard spiay ex- 
haust booths. One dial regulates the 
spindle speed from 100 to 400 
R.P.M., while a second dial controls 
the length of time the spray guns op- 
erate. The spindle and guns go into 
action at the touch of a foot pedal, 
but stop automatically as predeter- 
mined by the dial settings. Provision 
is made for mounting up to four 
guns, one in each corner, as required 
to cover the work. The work-holder 
serves also as a mask. Produced by 
the Conforming Matrix Corporaticn, 
342 Factories Bldg., Toledo 2, Ohio. 


Unit for Sand and Dust 
Environmental Testing 


Self-contained unit for sand and dust 
environmental testing, announced by 
American Research Corporation, Bris- 
tol, Conn. A feature of this equipment 
is the automatic temperature and dust 
density control which permits tests to 
be set up for long-term runs without 


constant manual regulation. Air velo- 
city is maintained constantly through- 
out the run at the pre-set speed. 
Humidity indication is also provided 
for preconditioning the equipment. The 
unit is available in several sizes to 
meet various testing requirements. 


Portable Six-Channel 
Oscillograph 


Six-channel oscillograph made by the 
Brush Electronics Co., Equip~ent Divi- 
sion (42H), 3405 Perkins Ave., Cleve- 
land 14, Ohio, for use where a light- 
weight, compact, and portable instru- 
ment is needed. This model permits the 
simultaneous recording of six channels 
of instantaneous electrical or me- 
chanical phenomena which can be 
converted to electrical phenomena in 
the frequency range of direct current 
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or 0 to 100 cycles per second. A win- 
dow in top of instrument permits view- 
ing chart as information is recorded. 
Controls provide starting, stopping, 
and selection of chart speeds of 5, 25, 
and 125 millimeters per second. Cable 
and junction box provide outlets for 
connecting six Brush amplifiers to the 
oscillograph. 


Needle Bearing 
Pilot Bushing 


Needle bearing pilot bushing with 
new seal announced by J. G. Jergens 
Co., 11106 Avon Ave., Cleveland, 
Ohio. This needle bearing bushing is 


said to have a seal which positively 
prevents dirt, coolants, and grit from 
entering the bearing cavity. The de- 
sign of these bushings is also said to 
permit closer center distance mounting. 
They can be disassembled without re- 
moving the housing, provide protec- 
tion against thrust as well as radial 
loads, and can have keys or keyways. 


*Ultra-Flat”’ Portable 
Surface Plate 


Velsey granite “Ultra-Flat’ portable 
surface plate 8 by 12 by 2 1/2 inches 
and of four-lip design. The over-all 
surface accuracy is within 0.000025 
inch. The hardwood case is ruggedly 
built and can be furnished with a lock. 
Plate and case together weigh ap- 
proximately 20 pounds. Made by Elkro 
Co., 738 Albany St., Dayton 8, Ohio. 
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Fluid Drive Coupling for 
Small Motors 


Motor equipped with new fluid drive 
manufactured by L & S Industries, 
Box 577, Norwalk, Calif. This drive 
utilizes silicone fluids and is operated 


by an entirely new principle. It is no 
larger in diameter than the standard 
motor and adds only 1/4 inch to the 
over-all length of the motor. The unit 
is furnished complete with flexible 
coupling for attaching to driven shaft, 
or with a V-belt pulley. The smooth 
acceleration of inertia loads made 
possible by this drive serves to pre- 
vent overloading of the motor or the 
driven equipment. Available in sizes 
from 1/4 to 4 H.P. at 1800 R.P.M. 


Alden Twist Drill Grinder 


Twist drill grinder designed to combine 
simplicity of operaticn with the high 
degree of accuracy required to in- 
crease the life and efficiency of two- 
flute twist drills. This Model 200 grinder 


requires only two holders to sharpen 
all sizes of straight- or taper-shank 
twist drills from 1/8 inch to 1 1/2 
inches. Thus, change-over time is held 
to a minimum when several different 
sizes ure sharpened. An infinite range 
of point angles for drilling different 
kinds of materials is instantly obtain- 
able. Calibrated for the standard 59- 
degree point, as well as other fre- 
quently used drills having point angles 
of 90, 130, and 140 degrees. Product 
of Alden Industries, 132 Sackett St., 
Cuyahoga Falls, Ohio. 


Portable Bench Centers 


Precision-made portable bench cen- 
ters developed by the Fearless Tool 
Co., 7045 Darby Ave., Reseda, Calif., 
for rapid inspection of small parts. 
These small, lightweight centers pro- 
vide a simple and accurate means for 
holding parts to be inspected. A pre- 
cision dial indicator is employed, as 
illustrated, to show run-out. Work 
mounted on arbors can be rapidly 
checked. Available in two models, one 
with a 12-inch bed having a maxi- 
mum center distance of 8 inches and 
the other with an 18-inch bed and 
maximum center distance of 14 inches. 
Both models will take work up to 31/4 
inches in diameter, and can be made 
with collet type center-holders so that 
internal and external centers and spe- 
cial fixtures can be used. 


Reciprocating Stroke 
“Di-Profiler” 


Di-Profiler’’ incorporating new devel- 
opments in precision reciprocating 
hand machines, announced by the 
Engis Equipment Co., 431 S$. Dearborn 
St., Chicago 5, Ill. The stroke is vari- 
able from 0 to 1/4 inch and the re- 
ciprocating speed can be adjusted to 
any number of strokes up to 100 per 
second. The tool can be used for accu- 
rate high-speed filing, lapping, scrap- 
ing, honing, and polishing operations 
on delicate and intricate work. It can 
be used for honing and lapping straight 
and curved surfaces; re-working hard- 
ened materials; finishing complicated 
dies and molds; and precision lapping 
small holes. A wide range of diamond 
and tungsten-carbide files, points, 
blades, scrapers, cutters, etc., are 


available for use in this tool. 
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Boring, facing, and high speed drilling with one 
set-up cut the floor to floor time about one-third 
on this job. 


The Kelman Electric & Mfg. Company say their 
Cincinnati Super Service Radial Drill “handles 
easily, is very accurate and versatile.”’ 


They are facing 6” diameters; drilling for '4 
bottom tap, and tapping with a '%” bottom tap 
on this job. 
The part being processed is a Bronze Top Casting. 
Cincinnati Super Service Radial Drills are profit 
makers in this shop, and they could be in yours. 


Write for Bulletin R-21C 


CINCINNATI. 


i CKFO AD RADIAL AND UPRIGHT DRILLING MACHINES : 
THE CINCINNATI BICKFORD TOOL CO. 


Cincinnati 9, Ohio, U.S.A. 
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Micro Toggle Switches 


Toggle switches of new series that con- 
form to AN (Army-Navy Aeronautical) 
and JAN (joint Army-Navy) specifi- 
cations, announced by the Micro 
Division of Minneapolis-Honeywell 
Regulator Co., Freeport, Ill. These 
switches have riveted solid silver con- 
tacts to prevent loosening and pro- 
vide maximum conductivity and heat 
dissipation. One of the series, IITS, 
consists of nine single-pole toggle 
switches with either maintained or mo- 
mentary contact position variations. 
AN and JAN ratings for this series are 
as follows: on the maintained contact 
versions, 20 amperes resistive load at 
30 volts direct current; 15 amperes re- 
sistive load at 125 volts alternating 
current; and on the momentary contact 
version, 15 amperes resistive load at 
30 volts direct current, and 125 volts 
alternating current. 


Diamond Lapping 
Compounds and 


Equipment 


Master kit of diamond lapping com- 
pounds and equipment consisting of 
nine “spectrum” grits, sizes 120, 170, 
325, 600, 1200, 2000, 3000, 8000, and 
14,500, and three other grit sizes in 
accordance with U. S. Bureau of 
Standards specifications. Available 
from the Penn Scientific Products Co., 
5941 Alma St., Philadelphia 241, Pa. 
The kit also includes a 4-ounce bottle 
of diamond lapping oil, an atomizer 
oil applicator, an assortment of Spec- 
trum micro laps, orangewood sticks, 
and an assortment of felt mounted 
points. 
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Special Cutter Designed to 
Produce Port of Correct 
Contour in One Operation 


Carbide-tipped tool obtainable from 
Sonnet Supply Co., 576 N. Prairie Ave., 
Hawthorne, Calif. This tool is designed 
to produce the Army and Navy port 
or connecting holes for hydraulic 
valves, fittings, etc. It has four flutes, 
and each flute performs an operation, 


CONTOWR 


thereby producing the form shown in 
the cross-sectional view in the illus- 
tration. During the cutting cycle, the 
tool is piloted in the minor thread di- 
ameter to insure concentricity. The 
tool is carbide-tipped to give long -life 
and good finish in both ferrous and 
non-ferrous material. Both the pilot 
and shank are hardened and ground. 


Vulcanaire High-Speed 
Spindle Equipped with 
Air Muffler 


High-speed _air-operated spindles 
manufactured by the Vulcan Tool Co., 
730 Lorain Ave., Dayton 10, Ohio, are 
now being equipped with mufflers 
which are sgid to eliminate approxi- 
mately 60 per cent of the noise caused 
by the discharge of air from the ex- 
haust port. By dissipating the exhaust 
energy through hundreds of small op- 
enings the resulting flow enters the 
outside atmosphere in a much 
smoother manner. 


Improved Dial Indicator 


Vipp dial indicator of improved design 
for use with any height gage, being in- 
troduced in this country by Home- 
strand, Inc., Larchmont, N. Y. This pre- 
cision instrument of Swedish manufac- 
ture is versatile, compact, and adjust- 
able to all possible positions. It is 
especially useful in making compari- 
sons with gage-blocks, etc. The indica- 
tor can be easily attached to stands 
and machines for indicating work be- 
ing set up, as well as completed ma- 
chine parts. It can be furnished with a 
slitted ball to facilitate setting in a 
chuck. A lever on the side of the body 
reverses direction of movement of con- 
tact point, which is equipped with a 
joint, permitting it to be set anywhere 
within a range of plus and minus 90 
degrees. The dial has 0.001 inch 
graduations in a range of plus or minus 
0.015 inch. 


Portable Pneumatic Drill 


High-torque portable pneumatic drill 
of 1/4-inch capacity brought out by 
the Brown Tool Mfg. Co., 9422 Tren- 
ton Ave., St. Louis 14, Mo. This drill 
has a speed of 2600 R.P.M. Its eight- 
vane motor is said to produce a 
very high torque on very low air pres- 
sures. Satisfactory operation is ob- 
tained at pressures as low as 28 
pounds per square inch and it is prac- 
tically impossible to stall the motor 
during operation at the normal pres- 
sure of 90 pounds per square inch. 
Motor and gear box are manufac- 
tured as one complete sealed unit, with 
replacement assemblies furnished at 
comparatively low costs. 
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Sunoco Emulsifying Cutting Oil — For 
general-purpose cutting and grinding. 
This product is more widely used in metal- 
working plants than any similar oil. It has high 
emulsion stability and cooling efficiency, ex- 
cellent lubricating and rustproofing charac- 
teristics. Those features, plus low initial cost, 
make S.E.C.O. ideal for a wide range of 
machining, grinding and rolling operations on 
both ferrous and nonferrous metals. 


Sunoco Emulsifying Cutting Oil HD “F”’ 


— For heavy duty cutting. Its extreme 
pressure properties give it a film strength more 
than twice that of regular emulsifying oils. 
This high film strength, plus increased “‘oiliness”’ 
characteristics, makes it ideal for machining 
jobs too tough for regular soluble oils and too 
hot for straight cutting oils. Emulsions of 
S.E.C.0. HD “F”’ are clean smelling and will 
remain so in service. 


For complete data on S.E.C.O. and S.E.C.O. HD ‘‘F,”’ call your nearest 
Sun office or write SUN OIL COMPANY, Philadelphia 3, Pa., Dept. M-6. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


SUNOCD: 


PHILADELPHIA 3, PA. ® SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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Heavy-Duty Balanced 
Mechanical Seal 


Heavy-duty mechanical seal, which 
will withstand pressures up to 1000 
pounds per square inch, placed on 
the market by the Crane Packing Co., 
Department M-4, 1800 W. Cuyler Ave., 
Chicago 13, Ill. This shaft seal, known 
as Type 8-B, can be installed or re- 
moved from split-case pumps without 


lifting the upper half of the casing. 
A rotating sealing washer and ‘‘float- 
ing’ stationary seat are incorporated 
in the design. Balance is obtained by 
lowering the washer face to a point 
where the stuffing box pressure is no 
longer exerted against the sealing 
area. The rotating assembly consists 
of a retainer positively driven by the 
sleeve and a washer driven from 
“dents in the retainer. O-rings pro- 
vide the sealing between sleeve and 
shaft and also between the washer 
and sleeve. This construction affords 
sufficient flexibility in the rotating as- 
sembly to compensate for axial and 
radial shaft movement and for nor- 
mal wear of the sealing faces. 


High-Pressure Hydraulic 
Cylinders 


One of eleven models of space-saving 
hydraulic cylinders designed for work- 
ing pressures up to 2000 pounds per 
square inch. The bore sizes available 
range from 1 1/2 to 8 inches. These 
cylinders have a bronze quick-change 
packing cartridge that can be taken 
out instantly by removing a snap-ring 
to permit servicing the packing. Prod- 
uct of S-P Mfg. Co., 12415 Euclid Ave., 
Cleveland 6, Ohio. 
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Quick-Detachable Coupler 
for Pneumatic and 
Hydraulic Tools 


Coupling of the quick-detachable type, 
manufactured in a series of three size 
ranges by the Foster Mfg. Co., Inc., 
2850 Gravois, St. Louis 18, Mo., to 
meet the industrial application require- 
ments of pneumatic and hydraulic 
tools. These groupings include the com- 
plete range of capacities from 30 cubic 
feet of air per minute at a pressure of 
100 pounds per square inch, and fluid 
at 6 gallons per minute at a pressure 
of 100 pounds per square inch, up to 
116 cubic feet of air per minute and 
17 gallons of fluid per minute at the 
regular normal operating pressures of 
100 pounds per square inch. 


Flexible Electrical Conduit 
with Synthetic Covering 


flexible electrical conduit 
Type UA, said to be the first of its kind 
to gain Underwriters’ Laboratories ap- 
proval for use in wet locations. This 
liquid-tight flexible metal conduit is 
manufactured by the American Brass 
Co., Dept. M, Waterbury, Conn. The 
tough, extruded synthetic covering 
over a flexible metal core protects the 
wiring against moisture, oil, dirt, 
chemicals, and corrosive fumes on 
permanent and temporary installa- 
tions. Available in long lengths in 
nominal sizes from 3/8 inch to 1 1/4 
inches in diameter. 


Lightweight Single-Pad 
Air Sander 


Reciprocating air-powered Model J-R 
finishing sander with straight-line 
stroke, but without objectionable vi- 
bration, brought out by the Detroit 
Surfacing Machine Co., 1333 E. Eight 
Mile Road, Detroit 20, Mich. Features 
of this sander are light weight (only 
4 pounds), small palm-size grip for 


maximum operator comfort, air switch- 
type control, no-surge automatic mist 
type water spray for wet sanding, and 
easy to use abrasive holder for attach- 
ing several sheets of sandpaper at one 
loading. Cutting at the rate of 4500 
strokes per minute is obtained with an 
air operating pressure of only 50 to 
60 pounds per square inch. Provision 
for up to a 2-inch off-center adjust- 
ment of the pad permits sanding in 
grooves (drip moldings), and other 
hard-to-reach areas. 


Coordinate Measuring Stage 
for Optical Projectors 


Coordinate measuring stage for use on 
bench optical projectors, just an- 
nounced by the Portman Instrument 
Co., Inc., 6 Manhasset Ave., Port 
Washington, N. Y. This stage has a 
longitudinal, vertical, and focussing 
travel each of 1 inch. With the addi- 
tion of two 1-inch travel dial indica- 
tors, it is possible to make coordinate 
measurements. The stage is also pro- 
vided with an adjustable right-angle 
platform that can be positioned in 
three different horizontal planes. This 
accessory can be easily adapted for 
use on any bench optical projector. 
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WELDING 


17144 MT. ELLIOTT AVE. « DETROIT 12, MICH. *» PHONE TWINBROOK 


W 

1-4327_ 


REALLY SAVED US PLENTY!” 


“It took us by surprise,” Al went 
on, “when an RB&W man told us* 
he could speed up assembly of this 
precision screw-and-clamp unit and 
save us money besides. We figured 
we'd been doing O.K. the old way.” 

“What was the old way?” asked 
Mac, who'd recently started in at the 
shop. 

“Well, it was a one-two-three oper- 
ation. We used to machine the slot- 
ted-head screw for the clamp on that 
machine over there. Then we’d make 
a special collar, and fit it around the 
screw head to prevent the screw-driver 
from slipping out of the slot while 
the clamp was being applied or ad- 
justed. 

“What RB&W did was to cold- 
form the whole thing — screw, slot 
and collar—all in one piece. Wasn't 
an easy job, either—they had to 
strike a slot in the screw head and 
form the coliar at the same time. 
Now we're saving one-third on our 
previous assembly costs—along with 
the price of the special collar.” 

Which proves that you can gener- 


ally cut costs, if you look hard 
enough . .. even in such simple things 
as fasteners. It also underlines the 
creative approach to fastening prob- 
lems you can expect from RB&W, as 
well as practical experience in design- 
ing and fabricating. If the fastener 
you need can’t be supplied from our 
extensive stock, we'll study your as- 
sembly operation and make the right 
one for the job. 

Remember—for any fastening op- 
eration, it’s a smart move to call in 
RB&W. You can count on RB&W 
bolts, nuts, screws and rivets for uni- 
form accuracy, dependability and 
physical properties. And you can 
also count on fast service from 
RB&W's strategically located plants 
at: Port Chester, N. Y., Coraopolis, 
Pa., Rock Falls, Ill., Los Angeles, 
Calif. Additional sales offices at: 
Philadelphia, Pittsburgh, Detroit, 
Chicago, Dallas, San Francisco. Sales 
agents at: Portland, Seattle. Distri- 
butors from coast to coast. 
RUSSELL, BURDSALL & WARD 

BOLT AND NUT COMPANY 

2.12 


*George K. Garrett Co., 
Philadelphia, Pa. 


R B & Ww 108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


248—MACHINERY, June, 1953 


' ‘ j ‘ 
‘ 
Le 
— 
i 
. 


PRODUCT 


INFORMATION SERVICE 


Use the postage-free postcard below for further information 
on New Catalogues described in the June, 1953, issue of 
MACHINERY. Circle Key number of item in which you are 
interested and print name and address on postcard. 


NEW CATALOGUES 


BROACHING Broach & 
ine Co., J3, Mich. 
Manual entitied ing Practice,” contain 


80 es of worthwhile information 
piled the experience of Red R ng broach 


able to Personnel of metal-worki plants 


MACHINE TOOLS AND ACCESSORI 
Machinery, Inc., 410 Broome St., Log York 1 
N, Y. Cat atalogue consisting of of 
concise information on domestic pa aver 
machine tools distributed by the compe oo 
weil as on Morey lathes, profiler type = o 
machines, vertical and accessories 
turret lathes. The he company’s ay, 
rebuilding services are also described 

obtai when ed on a business fetter. 
head direct to the above address. 


PRESS BRAKES—Cincinnati Shaper Co., ie 
cinnati, Ohio. Catalogue B-4, consisting of 72 
of Eelormation. on the Cinci i press 
‘ake. Standard features, fundamentals in se- 
a press specifications and di- 
mensions of Cincinnati pr ess brakes, and ap- 
plications of press brakes ¢ are consi A 
— on ing equipment and dies is ins 


BLAST CLEANING—The Pangborn ion, 
town, Md, Bulletin 100A, ine 


to 
the abrasive being used. 2 


POLYETHYLENE PLASTIC—Bokelite Ca. a Di- 
Pea of Union Carbide and Carbon Cor; 


togra 

Two new 
seven tables previous! 

terest to fabricators and 


i slitters, body makers, seamers, flangers, 
and testers used in manufacturing 
cons ond containers. Specifications for all the 
machines are given. 5 


STEEL KOLDFLO PROCESS—Mullins Cor- 

mag Warren, Ohio. Booklet enti 

ins Steel Koldflo Product Design Guide, ae in 
seventeen new commercial ications 


the Koldfio process are descri 
lustrated. Sketches show the wide variety of 
shapes can produced with this 
process. 6 
TUBING—WNikoh Tube Co., Chicago, Ill. Cato- 
logue descriptive of the 's facilities for 
the electric Var- 


ious operations are shown, applications of the 
Bi in various series are listed, one data 
and reference material ore in ne 
concluding six pages. 


CHUCKS—Horton Chuck Division of E. Horton 


pages 
signed to simplity the ifying and 
versal, ligh ¢ two-jaw 
as as faceplat 


WELDING—General Co., 
nectady, N, Y. Bulletin GEA-5816 


welding essential ste making o weid, 

princi types, uding seom, 
projection, butt welds. "Sis basic assemblies 
are descri 

* INDUSTRIAL 


Honey- 
well Regulator Co., Philadelphia, Pa. Catalogue 
a containi 0 es of information on 

the company’s ne non-indicating electric, 


perature,” commoners for tem- 
perature, and humidity, as well as 
electric vaives, switches, ong 
relays. 1 


GENERAL-PURPOSE RELAYS—General E 

ady, N. Bulletin GEC- 
featuri a new fine of general-purpose relays 
suitable for application in electronic equipment, 
air conditioners, and as starters for small al- 
ternating-current motors where 
sufficient overload protection. ......... 


or ion, Pitts a. Boo! 

ge ot metal bars, containing information 

to a the select f the proper 

material for the job at hand. 
are reference tables on sizes and shapes 

ovellebie, weights, and corrosion resistance. 1 

STANDARD ane SPECIALIZED TOOLS—Corn- 

Co., Ohio. Cata- 


logue ‘of detailed descri 
tions of Haining 


the types of poole covered 
drivers, drills, saws torays 
wrenches, spring testers, 


Houghton Ph 
entitled “Specialized 
Aircraft industry, 


service offered ow the ¢ to the aircraft 

industry, and presenting hel 7) 

pileation information. 

STAINLESS-STEEL WIRE—Ali Ludium 
burgh, of 


steel wire. Tables of physical 
rosion ance, and analysis are 
and principal Uses Gescribed. 


chica iil. Bullet 
ion, n 
Ch 


Specifications or the. entire CH 


as cut-away drawi 
details, ore 
EXTRUSIONS—Revere & 
Brass, New York City. Booklet in 
produ ts, giving typical 


extruded 
ion on tolerances is 
's technical 


examples, A copes, 


‘AR G. Haskins Co., Chicago, lil. 
Builetin 57, providing descriptions of the Has- 
kins line of rot les, ground 
cutters, and ide tools. 


aren CONTROLLER—Wheelco in- 

sion, Barber-Colman Co., Rock- 
ford, il. Bulletin F-5783, describing the Model 
200 self-contained Capacit rols that are 


for and onticipeting. 
problems. 19 


INJECTION MOLD TEMPERATURE CONTROL— 
temperature control, including a chart which 
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lists mold oceurri 
temperature is too low or too 


when the 
INDUCTROL POWER PACKS—General Electric 
Co., Schenectady, N. Y. Bulletin GEA-5928 on 
Inductrol power packs, which includes o dry 
type tronsformer, voitage regulator, ond panel 
board, for lighting ond 
service up to 112.5 kv.a. and 
volts. 


HYDRAULIC (OIL) CYLINDERS—vVickers, Inc., 
Detroit, Mich. Bulletin 52-55, consisting of a 
revised edition of Bulletin 49-55, bringing up 
to date the and in- 
formation on kers hydraulic cylinders for 
industrial machinery. 


CARBON STEEL BARS—) 

T. Ryerson & Son, iInc., Chicago, ill. Bull 
consisting of a Ag to the selection, use, 
relative cost Ryerson cold-fini 

steel bars. A table of average mechanical pr prop. 
erties and machining speeds is presented. .... 
VERTICAL MILLING MACHINE—Marac Mo- 
chinery Corporation, New York City. Bulletin 
descriptive of the Fritz Werner vertical milling 
machine suitable for use as a tool-room miller 


as well as in a mass production plant. The new 
design features are 24 


GEAR-MOTORS—Ganerai Electric Co., Schenec- 
tady, N. Y. Bulletin GEA-1437H, ere of 
an information guide on sta types of 
G-E Tri-Clad gear-motors with ratings from 1/6 
up to 100 H.P. A tabie classifying 
explai ns how to select the proper 


MULTIPLE-PURPOSE MACHINE — Muitiversal 
Machine Co., Wauconda, Ill. Bulletin outlining 
basic features of the Hack Multiversal machine 
misting, ing, ing 

grinding, breaching. diols 


MEEHANITE Metal Cor- 


poration, New Rochelle Bulletin 38, en- 
titled “Meehanite costings ‘Bull Build Mo- 
chine Tools,” showing specific 


Meehanite castings in pM Bo parts of 
machine tools Of Gll types. 27 


ALTERNATING-CURRENT WELDING 
Pittsburgh, Pa. Booklet B-5622, 
three basic alternating-current weld 

chines and their accessories from the stand. 
points of construction and application, .... 


Niles-Bement-Pond Co. 

Circular 558-1, descriptive 2 P & rotery 

requir 

spacing and angular posi 

ABRASIVE-BELT GRINDING—Porter-Cabie Ma- 

chine Co., Syracuse, N. Y, Booklet entitied 


“Wherever There's Industry,” containing 

ec sav on 

variety of | indust tries. er 20 


REAMERS—Lavailee & 
Mass. Catalogue 53, cont 
mation on the wide pet 


inc., 
ain led infor- 
of standard L & | 


reamers. separate price list, indexed for 
quick reference, gives net prices of items 
Cluded in the COTGOQUE. 


tady, N. Y. GEA-5665, ing the 
complete line ra Type BA motor parts, includ- 
ing rating charts. The com S$ engineeri 
consultation service is descri and some nee 
cal design problems reviewed, 
VARIABLE-SPEED DRIVES—Reeves Pulley Co., 
Columbus, Ind. Bulletin V-532, describing ie 
Reeves Flexi-Speed drive. fc for ‘convert 
standard constant-speed mot nitely 
variable-speed drive with pole rat up 8 
8 to I. 

iaky Bros., Inc., 


LOCATING SPOTLIGHT—Sci 

Chicago, Ili. Bulletin 309-10, covering the 

Sciaky locating spotlight, which enabies pro- 
tion machine operators to accurately pow 

tion worm, - blind operations on all types of 

equipment 


PRECISION BORING MACHIN 
Corporation, Detroit, Mich. Bulletin 31 
ering the Ex-Cell-0’ line of standard 
boring machines. specificat 
given and unusual applications shown. ....... > 


ALIGNMENT INDICATOR—toastern Machine 
Screw Corporation, Haven, Conn. Leaflet 
on the importance of proper alignment when 
cutting screw threads, and how misalignment 
can determined with the H & G alignment 
indicator. 36 


GEAR CHECKER—Michigan Tool Co., Detroit, 
Mich, Bulletin 48-53, coveri the ‘Michigen 
Sine-Line lead and axial pitch ker for lar, age 
spur, one gears up to 
inches in diamet 
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PRESSURE Co., 
Philadeiphia, Pa. Bulietin 4003, showing five 
series of imatic pressure regulators, and 
including performance curves on these i 


STAINLESS-STEE 


PRODUCTS—G. 0. Carison, 
inc., Thorndale, Pa. Bulletin descriptive of the 
company’s complete line of 


niess-st 


Westinghouse Electric porat ittsburgh, 
Pa. Booklet 68-5466, evaluating the avail 

of obtaining direct power 
electrolytic processes. 41 


iil. Bulletin etin describing the the chemical 
or al-fi ing operations, Gs 

the services available for solving 

cial problems Of MANUFACTUFETS. 


which of Wales units 
cai es in les, extrusions, shapes 


ELECTRICAL WIRING CONDUIT—American 

eraee Co., American Metal Hose Branch, Water- 
y, Conn. Bulletin tin on Seaitite flex- 

‘\iquid-tight electrical wiring conduit 


for extruding steel. ton 45 


Garfield, descriptive of high-fre- 
heaters, and spot wel 
ASME PUBLICATIONS—American 

ical Engineers, New York City. 
descriptive of ASME publicat' 


ks, periodi standards, 
test codes. 


CAST BARS AND SHAPES—Hamilton 
& Machine Co., Ohio. listi 


@ cast bar stock in e, iron, a 
loyed iron, Ni-resist, and whee 
BAR BENDING MACHINES—-Wm. K. Stamets 
Co., Pitt h, Pa. Bulletin 100-F 
Stamets machines for automatic bendi 

metal bor stock 3, 3/8 to 1 inch in diemete. 49 


TOOLS—trie Lb Works, Erie, Pa. Catalogue 
covering the s complete line of 
wrenches, * Stillson 


| pipe and pipe cutters. ...... 


—New neer: Bul- 
101, deve Neeco flome 


ve of 
te tit all makes o torches. 


RESSURE GAGE—W. C. Dillon & Co., Inc., Van 
Nye, Calif. Bulletin on the Dillon me- 


flan of in showing some 


test units, induction 
46 
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ions— 


L BORE GAGES—Boice M = Co., Staats- 
bu, N. Y. Bulletin 53, ‘of Boice 
and dial i ‘or gages for 


irepection ‘operations. 


NICKEL PLATI Nickel Co., 
Inc., New York entitled 

ves Nickel-Plated ‘al 
Wide Range of Ue 54 


TEST EQUIPMENT—Ameri- 
‘an Research Corporat 


ion, Bristol, Conn. Folder 
itustrating basic environmental 
actured by the SS 


AUTOMATIC ROLL MARKER New Method 
Steel Stamps, inc., Bulletin de- 
scribing an automatic roll imorker for end-face 
markings on screw machines. 56 


Machine Tool Co., 


PUNCH PRESSES—Dio 
Pico, Calif. Catalogue on the Muiti-Max fine 
of punch presses, explaining construction 

N. J, Leaflet descript the 
SLIDE FEED—Cooper W. Inc. Folder 
descriptive of on ew ide feed for auto- 
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LOOKS SIMPLE 


WAIT TILL YOU HEAR 
WHAT IT DOES! 


High-speed, remote controlled router made by 
Ekstrom, Carlson & Company, Rockford, Illinois. 
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You guessed it. This is a blueprint of a spindle head. 
It shows the arrangement of Fafnir Super-Precision 
Ball Bearings . . . a single bearing at the top 
duplexed bearings at the work end. 

What's unusual about it? Listen to this... 

The spindle head is part of an Ekstrom, Carlson 
high-speed, remote-controlled machine that template 
routes through l-inch aluminum plate with a single 
pass and at cutting speeds as high as 90 inches per 
minute. It is driven by a 30 h.p. variable speed motor 
and operates up to 15,000 r.p.m. The radial load on the 
bearings is as high as 500 to 600 pounds. The 
spindle head takes tool bits with diameters from 
5/16” to 3/4”. 

Although the top design achievement of this new 
machine tool is its electrically-controlled hydraulic 
feed mechanism, the spindle bearing application is 
no ordinary accomplishment. Fafnir engineers worked 


hand-in-hand with Ekstrom, Carlson engineers to 
make it successful. Another example of the Fafnir 
“attitude and aptitude” ... a way of looking at 
bearing problems from the designers’ viewpoint, an 
BALL B EAR I MM GS aptitude for supplying the right bearing to fit the 
need. The Fafnir Bearing Co., New Britain, Conn. 


MOST COMPLETE LINE IN AMERICA 
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cylinder Heads 


* 50 per hour at 100% efficiency. 

* Seven stations: one, load and unload; two, 
drill 13 holes; three, drill 11 holes and spot- 
face one hole; four, drill 12 holes; five, drill 
two holes, core drill three holes and chamfer 
three holes; six, ream nine holes, chamfer 
six holes and form two spherical seats; seven, 
ream nine holes, chamfer one hole and form 
two spherical seats. 

* Fluid motor driven index table. 

* Construction to Joint Industry Conference 
standards. 

* Other features—Hydraulic feed and rapid 
traverse, hardened and ground ways, auto- 
matic lubrication. 


ANE TOOLS 
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Shooting Time 


, The James Arthur Collection, 
consisting of specimens of fine 
watch- and clock-making, has ac- 
quired an old pistol-shooting 
alarm clock that lights a candle 
when the alarm goes off. The 
question of a one-year guarantee 
probably never arose; it was just 
luck if the clock’s owner did. 


A Fact or a Figure 


Whether to place an informa- 
tion booth at the right or left of 
the entrance to the Pan Pacific 
Auditorium for the L.A. Home 
Show became a matter of debate 
at a committee meeting. Which 
way do people have a tendency 
to turn? A local cafeteria served 
for research; it was duly noted 
by a committee scout that the 
counter on the left had a much 
longer line than on the right. 
The manager of the cafeteria 
was asked for an explanation. 
“Very simple,” he replied. “See 
that blonde cashier over there? 
It all depends on where she’s 
stationed.” 


A Spade is a Spade 


Wrong words for machines 
and parts cost American indus- 
try millions of dollars a year, 
according to the Conveyor Man- 
ufacturers Association which has 
just standardized 1500 conveyor 
terms and definitions. A bit of 
advice is being offered as well— 
“What our Association has done 
every industry should do.” 


The Sign is Fine 


In greeting, a Chinese crosses 
his arms to signify good luck. 
Trademark of the Nicholson File 
Co. is two files crossed, bearing 
a similarity to crossed arms. So, 
when a Chinese in search of a file 
enters his native hardware shop, 
he crosses his arms as is his 
custom, and utters the Chinese 
equivalent of file. A Nicholson 
comes from behind the Chinese 
equivalent of a counter. 


You Can Be Sure 


No guessing the message sent 
by the Westinghouse Electric 


By E. S. Salichs 


Corporation upon recently open- 
ing a new intra-company tele- 
type relay system, one of the 
largest in the country. From the 
Boston to the San Francisco of- 
fice, the message sent was the 
slogan: “You can be SURF, if 
it’s Westinghouse.” 


Halt, It’s |—Cobalt 


The 200 mail carriers in the 
pneumatic tube mailing system 
at the plant of The Carborundum 
Company are now being tagged 
with radio-active cobalt. If a jam 
occurs, a man armed with a Gei- 
ger counter walks along the tube 
lengths and detects the culprit 
in a matter of minutes—instead 
of the hours formerly required 
to investigate 8000 feet of tub- 
ing in locating the jam. 


Nolo is a Robot 


If involved in an air-minded 
conversation where reference is 
made to a nolo flight, don’t ask 
who piloted the plane—nolo 
being the abbreviation for “no 
live operator.” 


THE PUBLIC SEES THE PLANT—The leading 
characters of this TV scene consisted of mechani- 
cal presses all prettied up for their debut on a 
thirty-minute commercial program emanating 
from the Chevrolet plant in Cleveland. Cameras 
ground away through the plant as supervisors 
and employes in split second synchronization 
broadcast descriptions of actual operations to 
the unseen but seeing audience. Dollies facili- 
tated the staging of the production, but no one 
bothered to crowd them at the end of the 
program! 
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California and Washington 


Howard D. NEAL, general man- 
ager of the Aerol Co., Ine., Los 
Angeles, Calif., has been promoted 
to the office of vice-president. He 
will also continue his duties as gen- 
eral manager. The company, which 
manufactures wheels and wheel and 
caster assemblies, is soon to open a 
new foundry at 2424 San Fernando 
Road, Los Angeles, adjacent to its 
present quarters. 


IpPSEN INDUSTRIES, INC., Rockford, 
Ill., manufacturer of automatic heat- 
treating equipment, has opened a 
sales and service office at 120 E. 
Orange Grove Ave., Burbank, Calif., 
to meet West Coast demands. Mrs. 
EVELYN TERWILLIGER is manager of 
the office; SIDNEY TERWILLIGER, sales 
engineer; and Rospert L. TOEPFER, 
service engineer. 


M. G. BROwN has been made as- 
sistant manager of the Los Angeles, 
Calif., branch of the Crucible Steel 
Company of America, New York 
City. Mr. Brown has been with the 
company since 1936, and three years 
ago was appointed supervisor of 
tool steel sales at the Cleveland, 
Ohio, office. 


AMERICAN PULLMAX Co., INC., 
Chicago, Ill., announces the appoint- 
ment of PAUL GRAY, 240 N. Reno St., 
Los Angeles, Calif., as West Coast 
representative for the sale of Pull- 
max sheet-metal working and flame- 
cutting machines. 


KING-KNIGHT Co., 360 Jefferson 
St., San Francisco, Calif., has been 
appointed distributor for the 4FS 
Diesel engines made by Nordberg 
Mfg. Co., Milwaukee, Wis. 


JOsEPH T. RYERSON & SON, INc., 
Chicago, Ill., have announced an ex- 
pansion of the steel service facilities 
at their Spokane, Wash., plant. Ap- 
proximately 10,000 square feet of 
working space will be made available 
for the addition of new reinforcing 
bar fabricating operations. The plant 
was ‘formerly the Inland Empire 
Steel Co. 


Colorado, Texas, and Utah 


Kurt OrBAN CoMPANY, INC., New 
York City, has appointed the MINER 
MACHINE Co., Denver, Colo., dis- 
tributor of the company’s line of 
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German-made machine tools in the 
states of Colorado, Wyoming, Utah, 
and New Mexico. 


FirtH STERLING, INC., has opened 
an office at 1102 Prudential Bldg., 
1100 Holcombe Blvd., Houston 25, 
Tex., as headquarters for the new 
southwestern district. Ropert B. 
LEWIS, who was Texas representa- 
tive for the company, has been pro- 
moted to the post of manager of the 
district. This territory was formerly 
part of the southern district which 
has its office in Birmingham, Ala. 


P. E. W. GoopwiIn, JR., has been 
named manager of a new meter and 
valve plant to be opened this fall by 
the Rockwell Mfg. Co., Pittsburgh, 
Pa., at Sulphur Springs, Tex. Mr. 
Goodwin is currently manager of 
outside manufacturing facilities at 
Oakland, Calif. 


PARKER APPLIANCE Co., Cleveland, 
Ohio, has appointed PACE-TURPIN & 
Co., Salt Lake City, Utah, distributor 
for tube fittings manufactured by 
the company. 


Ropcer C. Swirt has been ap- 
pointed an abrasive engineer by the 
Norton Co., Worcester, Mass., and 
assigned to central Illinois. Mr. Swift 
had been covering the South Ameri- 
can sales territory from Brazil at 
the time of his appointment. JOHN 
W. McCue, who formerly covered 
the central Illinois territory, has 
been assigned to the Chicago, IIl., 
area, filling the vacancy created by 
the appointment of WILLIAM N. JOvE 
to the staff of field engineers at the 
Chicago district office. 


CLEARING MACHINE CORPORATION, 
Chicago, IIl., recently announced the 
appointment of three sales engineers 
who will represent the entire line of 
Clearing mechanical and hydraulic 
presses: JACK FREDERICKS, in De- 
troit, Mich., and its vicinity; WIL- 
LIAM McKeown, Toledo and northern 
Ohio; and CARL BENSON, southern 
Ohio and eastern Indiana, with head- 
quarters at the Hamilton, Ohio, 
plant. 


MarsH B. HALL has been made 
chief engineer, and WILLARD S. CoL- 
LINS, assistant chief engineer, in the 
development and research engineer- 


ing department at the Archer Ave- 
nue plant of the Acme Steel Co., 
Chicago, Il]. Mr. Hall replaces JAMES 
N. WocnuM who was recently named 
chief engineer of the company’s 
new engineering research laboratory. 


WHEELCO INSTRUMENTS DIVISION, 
BARBER-COLMAN Rockford, IIL, 
has recently added the following 
service engineers to Wheelco field 
offices: JAMES HEINLEN, Cincinnati, 
Ohio; JAMEs J. HOFFMAN, JR., Cleve- 
land, Ohio; D. J. PAKER, Omaha, 
Nebr., and VERNON N,. JENNINGS, 
Tulsa, Okla. 


WILBUR THIESS and HENRY KASH- 
MAN recently joined G. S. Blakeslee 
& Co., Chicago, Ill., in the capacity 
of sales engineers. The former’s ter- 
ritory will be southern Ohio and por- 
tions of Kentucky and West Virginia; 
and the latter’s, New York City and 
Long Island. 


THOMAS E. McGuire has been ap- 
pointed sales representative for the 
Billings & Spencer Co., Hartford, 
Conn., manufacturer of drop forged 
products. Mr. McGuire will have his 
headquarters in the company’s Chi- 
cago, IIL, office. 


MAGNAFLUX CORPORATION, manu- 
facturer of testing equipment, has 
recently opened a plant at 7300 W. 
Lawrence Ave., Chicago, IIl., com- 
prising 74,000 square feet—nearly 
twice the sizee of the plant formerly 
occupied in Chicago. 


PHILIP C. COOKE was recently 
elected executive vice-president of 
the International Staple & Machine 
Co., Herrin, Ill. Mr. Cooke will con- 
tinue to occupy the post of general 
manager which he has been holding. 


METALLOID CoRPORATION, Hunting- 
ton, Ind., manufacturer of cutting, 
drawing, and grinding fluids, has 
opened an office at 753 W. 79th St., 
Chicago, with HAROLD SEXAUER 
directing field service and sales. 


PRECISION DIAMOND TooL Co., 
Elgin, Ill., having recently moved to 
its new plant located one-quarter of 
a mile east of Elgin, recently ob- 
served an open house celebration. 


MONARCH MACHINE TOOL Co., Sid- 
ney, Ohio, announces that the Chi- 
cago, Ill., sales staff has moved to 
larger quarters at 6645 W. North 
Ave., Oak Park, III. 


| | 
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Readings at any point are identical whether 
approach is from front, back, or either side, 
with this new supersensitive AIRETEST precision 
indicator. 


Free from HYSTERESIS—no lag, no drag—a 
movement of a few millionths is instantly indicated. 


Cannot stick—the only movement is the flexing 
of a steel reed pivot—no gears, rack, cams, etc. 


Much greater amplification—1,000, 2,000 or 
even 5,000 to 1, as contrasted with 400 to 1 of 
conventional indicators. 


Order Now for immediate Delivery of complete 
kit as shown, with or without Column Precisionaire in- 
strument. Kit price $97.00. #1M or #2M Column 
Precisionaire, price $265.00, f.0.b. Dayton. Wire or 
write for demonstration in your plant. 


REPETITIVE 
READINGS 
POSITIVELY 


No figuring to correct for stylus angle—set- 
ting to a master block automatically corrects 
for angularity of stylus arm in that position. 
Calibration is quick. 


“Pencil Slim” to enter hard-to-get-at places 
—easily goes into holes, slots, grooves, etc., im- 
possible to get at with indicators. 


GOES ON ANY STANDARD HEIGHT GAGE STAND 
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REPRESENTATIVES IN PRINCIPAL COUNTRIES © In Australia, the Sheffield Corporation of Australia Pty. Ltd, Melbourne 


RicHARD S. VAN NOTE has been 
made manager of the Chicago, IIl., 
office of the Selas Corporation of 
America, Philadelphia, Pa. He has 
been with the concern since 1949. 


Maryland, South Carolina, 
and Alabama 


RELIANCE ELECTRIC & ENGINEER- 
ING Co., Cleveland, Ohio, has estab- 
lished a branch office in Baltimore, 
Md., located at 13 W. 25th St. The 
office is staffed by A. C. SCHETTLER 
and W. C. MITCHELL, sales engi- 
neers. 


ENGINEERING AND RESEARCH Cor- 
PORATION, Riverdale, Md., announces 
the establishment of a Material 
Planning and Control Division. JACK 
C. LIMOZAINE becomes superintend- 
ent of the Division. 


BARBER-COLMAN Co., Rockford, 
Ill, announces the opening of a 
branch office in Columbia, S. C., lo- 
cated at 537 Harden St. ROBERT 
LINDSAY is manager of the new of- 
fice, which will handle the sale of 
automatic control and air distribu- 
tion products, 


H. J. YARBROUGH has become man- 
ager of the Birmingham, Ala., 
branch of the Wall Colmonoy Cor- 
poration, Detroit, Mich. 


Michigan and Indiana 


CENTRAL STATES ENGINEERING 
CORPORATION and AcE TooL & DIE 
Co., both of Detroit, Mich., have an- 
nounced a joint service to design and 
build machinery and tooling, the 
former company handling the design 
work and the latter, the manufactur- 
ing of the equipment. Both compa- 
nies will continue to work independ- 
ently as in the past. JOHN ALLMON 
is president, and FRED W. GOLLBACH, 
chairman of the board, of the new 
company, to be known as the ACE- 
CENTRAL STATES MACHINE TOOL Co, 


A. Warp JENKS has been made 
distriet manager in Detroit, Mich., 
for the Pittsburgh Crucible Division, 
Crucible Steel Company of America, 
New York City. Mr. Jenks will 
supervise sales in the Michigan ter- 
ritory of constructional alloy steels 
produced at the Midland Works. He 
replaces W. W. NoBLE, who retired 
on May 1. Mr. Noble was connected 
with the Crucible sales division since 
1922, having been district manager 
at Cleveland, Pittsburgh, and De- 
troit. 


CLARENCE W. FABEL has been ap- 
pointed chief metallurgist of the At- 
kins Saw Division of Borg-Warner 
Corporation, Indianapolis, Ind. Mr. 
Fabel was formerly metallurgist and 
liaison engineer of the Simonds Saw 
& Steel Co., Fitchburg, Mass. 
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Missouri and Wisconsin 


Sam E. GEwIN has been appointed 
district manager of the St. Louis, 
Mo., office of the Bristol Co., Water- 
bury, Conn., manufacturer of re- 
cording and controlling instruments. 
Mr. Gewin was a sales engineer at 
Buffalo, N. Y., at the time of his 
appointment. 

WILLIAM S. SNEAD has been elected 
president and chairman of the board 
of the Emerson Electric Mfg. Co., 
St. Louis, Mo., and JoHN A. Driy 
has been made executive vice-presi- 
dent. 


Bruce HERBERT has been made 
representative in Minnesota and Wis- 
consin for the Rollway Bearing Co., 
Inc., Syracuse, N. Y. Mr. Herbert 
has opened an office at 647 W. Vir- 
ginia St., Milwaukee, Wis. 


KARL A. BLIND has become assist- 
ant to the president of the Doerr 
Electric Corporation, Cedarburg, 
Wis., while CARL F. KOWAL has been 
made assistant sales manager. 


New England 


A. FRANCIS TOWNSEND has been 
appointed vice-president—engineer- 
ing, and LAWRENCE H,. COUSINEAU, 
vice-president—sales, by the Heald 
Machine Co., Worcester, Mass. Mr. 
Townsend joined the company in 
1935, serving in various sales capac- 
ities, including that of manager of 
the Dayton, Ohio, office. In 1945, he 
became executive engineer at Worces- 
ter. Mr .Cousineau became asso- 
ciated with the company in 1942, and 
four years later was elected assist- 
ant treasurer, which office he will re- 
tain in addition to his new duties. 


Roger S. Pyne, vice-president in 
charge of the Machine Tool Di- 
vision for the Van Norman Co. 


RoGer S. PYNE, sales manager of 
the Machine Tool Division of the 
Van Norman Co., Springfield, Mass., 
has been appointed vice-president in 
charge of the Division. Mr. Pyne has 
been with the company for thirty- 
nine years, and is a_ recognized 
authority on the grinding of ball 
bearings. For many years he super- 
vised all designing, engineering, and 
sales of oscillating grinders for Van 
Norman. He was made sales man- 
ager of the Machine Tool Division 
in 1949. 


CAMBRIDGE APPLIED RESEARCH, 
Inc., 60 White St., Belmont, Mass., 
has recently been established for the 
purpose of improving and develop- 
ing industrial products. 


(Left) A. Francis Townsend, vice-president—engineering, 
of the Heald Machine Co.; (Right) Lawrence H. Cousineau, 
vice-president—sales and assistant treasurer of Heald 
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REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, Now York 17, N.Y. 


Mills: Baltimore, Chica and Ci Detroit, Mic 
Los Angeles and Rive .; New Bedford, ord, Mass.; Rome,N. 
Sales Offices im Distributors Everywhere. 


SEE REVERE’S “MEET THE PRESS” ON NBC TELEVISION EVERY SONDAY 


Revere offers you more than metal. You can benefit from our 
four-way collaboration, and we suggest you look into these 
extra services. 


1. Revere salesmen often save customers money. They 
may recommend a less expensive alloy if it will serve as well 
as a more expensive one. Or they may suggest an extruded 
shape, costing more than plain bar, but saving important 
sums by reducing costly machining operations. They are 
capable of giving sound advice, because they are well trained 
and experienced, and take a sincere and informed interest 
in the welfare of buyers. 


2. The Revere Technical Advisory Service was estab- 
lished by Revere over 20 years ago, as a nation-wide organi- 
zation whose duty it is to collaborate with engineers, 
designers and production men, seeking ways to solve 
problems, cut costs, improve products, or all three. 


3. The Revere Research Department operates a labora- 
tory, staffed by engineers and scientists, and equipped with 
the latest scientific apparatus, including the spectrograph and 
X-ray diffraction. This Department is called upon by sales- 
men and Technical Advisors when they find it necessary to 
obtain thorough physical and chemical analyses, and base 
their recommendations upon such findings. 


4. The Revere Mills, located in industrial centers from 
coast to coast, are an integral part of our organization, 
collaborating closely with the other three services, They 
give you exactly what you require, as to alloy, size, gauge, 
temper, finish, and their experience is often invaluable in 
helping to solve tough problems. 

Please note that this four-way service, originated by 
Revere, does not take the place of your own engineers, 
designers or production men. It collaborates with them, 
confidentially. There is no charge or obligation. To obtain 
this service, get in touch with the nearest Revere Sales Office. 


COPPER x BRASS * ALUMINUM 
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Theg@ Starrett Tools help get machine to@]s into action quicker 
with@anquestioned accuracy. Because they’save time where time 
meags big money, they pay for themselves @yer and over. They be- 
gan well equipped shop. Ask you®Industrial Distributor 
about them. 


Sterrett 
Vernier Height Gage 

with full 12 inch range — 18 | 
j and 24 inch sizes also available. 
Ly All with hardened and ground 
beams for lasting legibility. 36 
and 48 inch gages furnished on 


Height Gage with Starrett 


slotted base also Starrett uni 
Hardened Steel Square 
No. 20 


A precision square with hardened and ac- 
curately ground beam and blade edges, 
Many sizes from 1 to 36 inches. 


Starrett 
Surface Gages 
No. 257 


Starrett 
Dial Test Indicator 
No. 665 
Attachments permit infinite adjustment on 
* countless machining and inspection set-ups. 
at .0005”, reads 0-25-0, range 
125". 


Starrett 
“Last Word” Test Indicator | 


A highly versatile fest indicator for tool- ~~§ A universal gage for use on round work or 

makers, machinists, and set-up men. Ayail- flat surfaces. Available with 3” base and 

able with holder on side or end of body. 9” or 12” spindle; also 3%” base with 12” 
we or 18” spindle. 


KO / 4 THE L. S. STARRETT COMPANY INDUSTRIAL 
US PAT OFF Athol, Massachusetts, U. S. A. DISTRIBUTOR 


Prompt delivery 


MECHANICS’ HAND MEASURING TOOLS AND PRECISION INSTRUMENTS 
DIAL INDICATORS © STEEL TAPES © PRECISION GROUND FLAT STOCK 
HACKSAWS, BAND SAWS end BAND KNIVES 
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“makers, inspectors and layout. men. Com- 
| _with universal adaptability to any gaging 
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WORLD'S GREATEST TOOLMAKERS Quality products 


WEIGHT OF BLUE-TEMPERED SPRING STEEL, PER LINEAL FOOT — 1 


Width, 
Inches 


| 
| 
2 | 
| 


0.010 | 
0.015 
0.020 | 


0.025 
| 


0.0015 | 


0.005 


0.030 | 0.041 


0.002 | 0.003 | 0.004 


0.0136) 0.0202) 0.0270, 0.034 |.0.0406 
0.0204) 0.0305 0.0405) 0.051 | 0.0609 
(0.0272 (0.0404 0.0540) 0.068 | 0.0812 
0.034 | 5| 0.0675) 0.085 0.1015 


0.081 | 0.102 | 0.122 


0.005 | 0.006 


(012 0,0050 0.0055 0.0066 0.0076) 0.008 | 0.0092 0.0102) 0.011 | 0.0118} 0.0126) 0.0134 


01.0063) 0.0075} 0.0087 
/0.0084 0.0100] 0.0116; 0.0132] 0.0152] 0.016 | 0.0184) 0.0204) 0.022 | 0.0236] 0.0252! 0.0268 


| 0.0105) 0.01: 25| 0.01 15) 0.0165) 0.0190} 0.020 | 0.0230} 0.0255) 0.0275) 0.0295) 0.0315} 0.0335 


“0008 0.0101) 0.01 0.017 | 0.0203 0.0238) 0.027 


0.0191 0.0225) 0.0267 0.0303} 0.0343} 0.038 | 0.0416! 0.0459} 0.0495] 0.0534) 0.0573) 0.061 
| 


| 


1.0233} 0.0278 
0254) 0.0303 


Thickness, Inch 


| | | | 
| 0.007 | 0.008 | 0.009 | 0.010 | O.OL1 0.012 0.013 0.014 0.015 0.016 


| 0. 0021! 0. 0025) 0. 0029) 0. 0033, 0). 0038 0.004 | 0.0046} 0.0051) 0.0055} 0.0059} 0.0063} 0.0067 
| 
| 


| 9.0099! 0.0114} 0.012 | 0.0138! 0.0153! 0.0165) 0.0177} 0.0189} 0.0201 


0.0212 0.0253} 0.0296 0.0336) 0.0381) 0.042 {0.0462} 0.051 | 0.055 | 0.0593) 0.0636) 0.0677 
25] 0.0369} 0.0419} 0.046 | 0.0508) 0.0561} 0.0605) 0.0652) 0.0699) 0.07 13) 


0.0402} 0.0457] 0.050 | 0.0554] 0.0612) 0.066 | 0.0711) 0.0762) 0.0811 


0.135 


0.1635 


fetes 0.0150) 0.0174, 0.0198} 0.0228) 0.024 | 0.0276] 0.0306) 0.033 | 0.0354) 0.0378} 0.0402 
‘ook 17) 0.0175) 0.0208 0.0221) 0.0266) 0.028 | 0.0322) 0.0357) 0.0385) 0.0413) 0.0441) 0.0469) 


0.0305} 0.034 | 0.037 | 0.0408] 0.044 | 0.0475) 0.051 | 0.0543 


0.0610} 0.068 | 0.074 | 0.0816) 0.088 | 0.0950) 0.102 | 0.1086 


0.0915) 0.102 | OLLL | 0.1224) 0.132 | 0.1425) 0.158 | 0.1629) 


0.122 | 0.136 | 0.148 | 0.1682) 0.176 0.190 | 0.204 0.2172) 


0.2375) 0.255 | 0.2715) 


| 
0.1525) 0.170 0.185 | 0.2040) 0.220 


| 
0.183 | 0.204 | 0.224 10.245 |0.265 | 0.285 | 0.306 | 0.326 
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Compiled by Alfred L. Snape 


WEIGHT OF BLUE-TEMPERED SPRING STEEL, PER LINEAL FOOT — 2 


Width, 
Inches 


0.017 
0.0072 
0.0144 
0.0216 
0.0288 
0.0360 
0.0482 
0.0504 
0.0576 
0.0648 
0.072 
0.0792 
0.0864 


0.1152 


0.1728 


0.2304) 0.244 


0.288 | 0.305 


0.346 


| 0,018 
00.0076) 0.008 
0.0152! 0.016 
0.0228 
0.0304 


0.0380 


0.0456 


0.0532 


0.061 5} 0.068 


0.0686 0.0766 


0.0762 


0.0838 


0.0914 


0.122 


0.183 


0.019 | 0.020 | 0.021 | 0.022 | 
| 


(0.0086) 0.0089) 0.0093} 0.0097} 0.0101) 0.0106) 0.0110) 0.0114 0.0118} 0.0123) 0.0127) 0.0131] 0.0135 


0.017% 2.0178 0.0186 
| 


0.0258) 0.0267 0.0279) 0.0318) 0.033. | 0.0342) 0.0354) 0.0369) 0.0384) 0.0893) 0.0405) 
| 
0.0344) 0.03! 0.0372! 0.0404) 0.0424) 0.044 | 0.0456) 0.0472) 0.0492) 0.0508) 0.0524) 0.054 


0.04: 0.04 5 0.0465 


0.0516) 0.0534 


0.0602) 0.0623) 0.0651 


5} 0.0852) 0.0891) 0.0932 
5} 0.0938) 0.098 | 0.1025 


5} 0.1024) 0.1069) 


0.1426 


0.136 


5) 0.204 | 0.2139} 0.2258 


0.272 | 0.2852) 0.2984 


5) 0.340 | 0.3565) 0.373 


0.367 


0.408 | 0.428 0.448 


Thickness, Inch 
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The standard Style 17 Ex-Cell-O Precision Bor- 
ing Machine shown above is equipped to finish- 
bore seven holes in a magnesium supercharger 
support. An individual spindle and a two-spindle 
cluster at the left end of the machine finish three 
holes, then four individual spindles at the right 
end finish the remaining holes—all during one 
automatic work cycle. 


Bore diameters are held to plus or minus .0005”; 
relative location of holes is plus or minus .001”, 


Call your Ex-Cell-O representative for complete informa- 
tion; or write Ex-Cell-O for Catalog 31205, with the 
complete story of Ex-Cell-O Precision Boring Machines. 


MANUFACTURERS OF PRECISION MACHINE TOOLS 
CUTTING TOOLS © RAILROAD PINS AND BUSHINGS 
DRILL JIG BUSHINGS @ DAIRY EQUIPMENT 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS 


53-20 


DETROIT 32, MICHIG 


Bores Held to 
Close Tolerances 


f 


The Style 17 is a rugged, double-end - 
precision boring machine for accurate 
boring, turning and facing operations on 
medium-size and large workpieces. 
Shown above with Universal Fixture. 


' 
j y 
é 
| 
_KLD. 


M. W. WILsoNn, product service 
manager of the Telechron Depart- 
ment, General Electric Co., Ashland, 
Mass., was recently made commercial 
engineer for the Department. 


JEROLD L. WELCH has been made 
assistant chief engineer of the Reed- 
Prentice Corporation, Worcester, 
Mass. 


Robert T. Frisbie, Jr., newly 
elected vice-president of the 
New Britain Machine Co. 


ROBERT T. FRISBIE, JR., has been 
elected vice-president of the New 
Britain Machine Co., New Britain, 
Conn. Mr. Frisbie has been sales 
manager of the company’s Machine 
Tool Division for the last four years, 
and has been with the concern for a 
period of sixteen years, first as sales- 
man, then as New England repre- 
sentative. 


PETER A. FRASSE & Co., INC., New 
York City, steel distributor, is now 
constructing an office and warehouse 
at Locust Street, Hartford, Conn. 
The new building will be devoted to 
the distribution of alloy, stainless, 
and cold-finished carbon steels and 
tubing in the New England area. 


PAUL A. ROUSH, senior project en- 
gineer at the Flexible Tubing Cor- 
poration, Guilford, Conn., has been 
named manager of product develop- 
ment. Also announced was_ the 
appointment of KENNETH C. OEST- 
RE'CHER as develonment engineer in 
the laboratory of the concern. 


SEABOARD SCREW CORPORATION, 
West Warwick, R. I., manufacturer 
of machine and sheet-metal screws, 
recently completed an expansion pro- 
gram which was begun last year, 
increasing plant capacity 90 per cent. 


New Jersey 


H. K. Porter Co., INC., Pittsburgh, 
Pa., which had acquired the Watson- 
Stillman Co., Roselle, N. J., last 
year, announces the separation of 
the fittings business (formerly known 
as Plant 2) from the hydraulic busi- 
ness (formerly called Plant 1). The 
addresses of the divisions to be oper- 
ated as two separate concerns are as 
follows: Hydraulic Machinery— 
Watson-Stillman Co., Division of 
H. K. Porter Co., Inc., Box 26, Ros- 
elle; and the fittings business— 
Watson-Stillman Fittings Division, 
H. K. Porter Co., Inc., Box 95, Ros- 
elle. 


M & N HybRAULIC PREss Co. re- 
cently moved to its new plant located 
at 780 Route 3, Clifton, N. J. The 
firm was formerly located at All- 
wood Road in Clifton, and was 
known for years as the M & N Ma- 
chine Tool Works. 


TRIANGLE CONDUIT & CABLE CO., 
INC., is completing a modern mill at 
New Brunswick, N. J. The company, 
which manufactures wire, cable, con- 
duit, and plastic pipe, will also enter 
the copper and brass tubing field. 


S. LEONARD SCHWARZ, assistant 
superintendent of shop operations in 
the North Plant of the De Laval 
Steam Turbine Co., Trenton, N. J., 
has been promoted to the position of 
plant superintendent. 


CLIFTON HYDRAULIC PRESS CO., 
296 Allwood Road, Clifton, N. J., 
is a company newly organized by 
MICHAEL Bropsky. The company will 
produce the improved Clifpress hy- 
draulic line of presses and equipment, 
and will also provide an engineering 
service. An export office will be main- 
tained at 44 Whitehall St., New York 
City. Mr. Brodsky was formerly 


Michael Brodsky, who has organized 
the Clifton Hydraulic Press Co. 


associated with the M & N Machine 
Tool Works. 


ADAMAS CARBIDE CORPORATION, 
Harrison, N. J., is erecting a new 
million dollar plant for the produc- 
tion of tungsten-carbide tools, tool 
tips, dies, wear parts, and powder 
at Kenilworth, N. J. 


GEORGE H. BINNs recently joined 
the Atlantic Casting & Engineering 
Corporation, Clifton, N. J., in the 
capacity of engineer. 


J. DoNALD BROWN recently joined 
the process development department 
of the Industrial Tape Corporation, 
New Brunswick, N. J. 


New York 


LysLE B. McKINLEY was elected 
vice-president in charge of scientific 
instrument sales, and CARL A. Day, 
was made vice-president in charge of 
manufacturing by the Bausch & 
Lomb Optical Co., Rochester, N. Y. 
Mr. McKinley became associated 
with the company in 1929, and since 
1947 has been sales manager of the 
Scientific Instrument Division. Mr. 
Day joined the company in 1931, and 
for ten years was also in this Divi- 
sion. In 1942, he transferred to the 
Manufacturing Division, where later 
he was promoted to works manager 
of all Rochester manufacturing, 
production control, and plant main- 
tenance activities. In 1947, he estab- 
lished the company’s eyeglass frame 
plant at Wellsville, N. Y. He was 
also responsible for completing the 
development of the lens plant at 
Midland, Canada. 


APPARATUS SALES DIVISION OF THE 
GENERAL ELEcTRIC Co., Schenectady, 
N. Y., announces the establishment 
of two new sales districts: an Em- 
pire District with headouarters at 
Syracuse, N. Y., with WILLIAM J. 
Woops as manager; and a Pacific 
Southwest District at Los Angeles, 
Calif., with Epwarp M. ELLIS as 
manager. The Pacific Southwest Dis- 
trict will have offices at Bakersfield, 
Los Angeles, Riverside, and San 
Diego, Calif., and Phoenix and 
Tucson, Ariz. This territory had been 
part of the Pacific District. The 
Empire District will include offices 
at Albany, Binghamton, Elmira, 
Jamestown, Niagara Falls, Roches- 
ter, Syracuse, and Utica—an area 
formerly covered by the New York 
District. 


L. E. GrusBB has been appointed 
general superintendent of the Hunt- 
ington. W. Va., Works of the Inter- 
national Nickel Co., Inc., New York 
City. Mr. Grubb was formerly gen- 
eral superintendent at the Bayonne, 
N. J., Works, and this position will 
be filled by P. H. FLYNN, who was 
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assistant superintendent there at the 
time of his promotion. Mr. Grubb has 
been associated with the company 
since 1937, and was general superin- 
tendent at Bayonne since 1942, the 
same year in which Mr. Flynn be- 
came assistant superintendent. 


JoHN C. STEERE has been named 
district sales manager for Rhode 
Island by the International Ma- 
chinery Division of British Indus- 
tries Corporation, New York City. 
Mr. Steere, who is located at 177 
First St., Pawtucket, R. I., was 
formerly associated with the Brown 
& Sharpe Mfg. Co. Another an- 
nouncement made was the appoint- 
ment of RICHARD FRASER as district 
manager in the Pittsburgh, Pa., area. 
His office will be in the Triangle 
Bldg., Pittsburgh. 


B. C. AMEs Co., Waltham, Mass., 
announces the appointment of G. W. 
BRUNTON & SON, INC., 2315 Elmwood 
Ave., Kenmore, N. Y., as agent in 
the Buffalo, Rochester, Syracuse, and 
Elmira areas of New York State. In 
addition to acting as sales represent- 
ative for Ames micrometer dial indi- 
cators and gages, the representative 
will maintain an engineering service. 


CHARLES A. SIMMONS, SR., who 
founded the Simmons Machine Tool 
Corporation, Albany, N. Y., in 1910 
and has been its president since, was 
recently elected chairman of the 
board. His son, CHARLES A, SIM- 
MONS, JR., who was vice-president 
and general manager of the corpora- 
tion, succeeds him as president. The 
latter has been with the organiza- 
tion for the last twenty years, work- 
ing in every phase of the concern’s 
operations. The Simmons Machine 


Tool Corporation is devoted to the 


rebuilding and _ reconditioning of 
machine tools, and is also building 
new special-purpose machinery. 


E. H. HorstKorTrTe has joined the 
Michigan Oven Co., Detroit, Mich., 
builder of industrial ovens, in the 
capacity of engineering consultant 
in the Schenectady, N. Y. area. His 
office will be located at 1554 Union 
St., Schenectady. Mr. Horstkotte re- 
cently retired from the General Elec- 
tric Co. after forty years of service 
with that company. 


BauscH & LOMB OPTICAL Co., 
Rochester, N. Y., recently appointed 
the DOALL EASTERN Co., INC., 67 
Lexington Ave., New York City, as 
a dealer for Bausch & Lomb indus- 
trial optical instruments for quality 
control. DAviD A. MOREINIS is “in 
charge of the new DoAll service. 


Dr. Howard L. BENDER, assistant 
director of the Research and Devel- 
opment Department, Bakelite Co., a 
Division of Union Carbide and Car- 
bon Corporation, New York City, 
recently received the twelfth annual 
John Wesley Hyatt Award “for 
achievement of wide importance to 
the plastics industry.” 


FRANKLIN P. HINMAN has been 
advanced to the post of product man- 
ager of the Electronic Tube Division 
at Elmira, N. Y., by the Westing- 
house Electric Corporation, Pitts- 
burgh, Pa. Mr. Hinman joined this 
Division in 1951 and was mainte- 
nance superintendent at the time of 
his promotion. 


THOMAS D, CARTLEDGE, president 
of the Linde Air Products Co., and 
HowarpD S. BUNN, president of the 
Bakelite Co., both companies being 


(Right) Charles A. Simmons, Sr., chairman of the board of the Simmons 
Machine Tool Corporation; and (Left) Charles A. Simmons, Jr., new 
president of the Corporation. 
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Divisions of Union Carbide and Car- 
bon Corporation, New York City, 
have been elected vice-presidents of 
the Corporation. 


WALTER F, SCHMID has become 
assistant general sales manager of 
the DeLaval Separator Co., Pough- 
keepsie, N. Y. He was formerly 
manager of the company’s Refrig- 
eration Division in New York City. 


JoHN D. WILLIAMS has _ been 
elected vice-president and general 
manager of Rollway Bearing Co., 
Inc., Syracuse, N. Y., succeeding 
WILLIAM B. SMITHERS, who recently 
retired. 


JupsON C, TRAVIS, vice-president 
and general manager of Handy & 
Harman, refiners and fabricators of 
precious metals and their alloys, 
New York City, was recently elected 
president of the company. 


JuLIus SALOWAY, manager of the 
Liquidation Division of the Morey 
Machinery Co., Inc., New York City, 
has just been elected a director. 


THoR Power TooL Co., Aurora, 
Ill., announces the removal of its 
Buffalo, N. Y., office to a new build- 
ing at 735 Military Road in Buffalo. 


THEODOR WUTSCHER has_ been 
named chief designer of the Rolling 
Mill Division of Hydropress, Inc., 
New York City. 


Ohio 


W. A. MartrTi£, superintendent of 
the Heater Division of the Eaton 
Mfg. Co., Cleveland, Ohio, was re- 
cently promoted to the position of 
general manager of the Division, 
following the recent death of C. C. 
BrapForp. R. F. GAMUNDI becomes 
superintendent, filling the vacancy 
created by Mr. Mattie’s promotion. 
Mr. Gamundi was chief design en- 
gineer in the Central Research Di- 
vision prior to his transfer to the 
Heater Division. 


CARBIDES CORPORATION, 
Ohio, has opened a 
sales office at 325 Bankers Trust 
Bldg., Indianapolis, Ind., with 
FRANK C. THOMPSON, JR., as sales 
engineer, and another office at 743 N. 
Fourth St., Milwaukee, Wis., with 
CHARLES ROMAN as sales engineer. 
Also announced was the appointment 
of FRED WINTER, JR., sales engineer 
for the Boston, Mass., office. 


METAL 
Youngstown, 


WILLIAM W. TAYLOR has joined 
the OPW Corporation, Cincinnati, 
Ohio, maker of valves and fittings, 
becoming vice-president in charge 
of manufacturing operations. Mr. 
Taylor was formerly associated with 
the Cincinnati Milling Machine Co. 
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Remove Broken Taps 
fast without distortion 


Cut any shape hole 
emented carbides 


Cut dovetails in hard- 
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Literally hundreds of thou- 
sands of dollars are saved 
annually by corporations that 
are using Metalmasters in just 
tool and die repair alone. 


There’s a technical engineer 
in your area to give you an 
on-the-spot demonstration in 
your own plant at your con- 
venience. (NOTE: It is not 
uncommon to pay for a Metal- 
master with just one short 
demonstration thru savings on 
workpieces.) 


* For information as to the Metalmasters’ uses and bene- 
fits merely write today on your company letterhead to: 


DIVISION OF CLINTON MACHINE COMPANY 
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Carl M. Beach, newly elected direc- 
tor and vice-president of Cincinnati 
Milling & Grinding Machines, Inc. 


CARL M. BEACH, domestic sales 
manager of the Cincinnati Milling 
Machine Co., Cincinnati, Ohio, was 
recently elected a director and vice- 
president of the company’s sales 
subsidiary, Cincinnati Milling & 
Grinding Machines, Inc. Mr. Beach 
has been with the company since 
1929. At first, he worked in various 
shop departments, then became a 
sales engineer, and finally Detroit 
office manager. In 1949, he was made 
assistant sales manager, and two 
years later domestic sales manager. 


E. W. Buss Co., Canton, Ohio, 
manufacturer of presses, rolling 
mills, and special machinery, an- 
nounces the election of the following 
vice-pres dents: RICHARD Y. Moss, 
vice-president and manager of the 
Canton, Ohio, Division; ROBERT 
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SHANNON, vice-president and man- 
ager of the Hastings, Mich., Divi- 
sion; and ALBERT E. WHYMAN, vice- 
president in charge of European 
operations. 


JOHN W. CRAIG was_ recently 
elected president of Aluminum In- 
dustries, Inc., Cincinnati, Ohio, pro- 
ducer of all types of aluminum cast- 
ings and automotive parts. Mr. Craig 
will also be general manager of the 
company’s two plants in Cincinnati. 
He was formerly vice-president of 
the Avco Mfg. Corporation and gen- 
eral manager of its Crosley Division. 


JACK C. DILLING was recently ap- 
pointed manager of the Indianapolis, 
Ind., sales office of the Berger Mfg. 
Division, Republic Steel Corporation, 
Cleveland, Ohio. Mr. Dilling, who 
was a sales engineer for the Division 
at Detroit, Mich., succeeds ROBERT 
N. GRIFFITH. Mr. Griffith has been 
made manager of the shelving sales 
department at Canton, Ohio, head- 
quarters of the Division. 


T. F. PATTON, vice-president and 
general counsel of the Republic 
Steel Corporation, Cleveland, Ohio, 
has been elected to the newly created 
position of assistant president and 
first vice-president of the Corpo- 
ration. 


JoHN V. EAKIN has been made 
general manager of the Fawick Air- 
flex Division of the Federal Fawick 
Corporation, Cleveland, Ohio. 


INTERNATIONAL RESEARCH & DE- 
VELOPMENT CORPORATION recently 
moved into larger quarters at 168 
Hosack St., Columbus 7, Ohio. 


M. R. BATEs has been named sales 
engineer by the Alloy Precision 
Castings Co., Cleveland, Ohio. 


(Left to right) Richard Y. Moss, Robert Shannon, and Albert E. Whyman, 
newly elected vice-presidents of the E. W. Bliss Co. 


Pennsylvania 


GENERAL ELEcTRIC Co., Schenec- 
tady, N. Y., has announced the follow- 
ing appointments in its Switchgear 
and Control Division, Philadelphia, 
Pa.: General managers—CLARENCE 
E. BurRKE, high voltage switchgear 
department; H. FRANK HENTSCHEL, 
medium voltage switchgear depart- 
ment; and REGINALD H. JONEs, low 
voltage switchgear department; and 
managers of staff departments— 
VERNON L. Cox, engineering depart- 
ment, and EDWIN M. BRAMWELL, 
financial department. 


WESTINGHOUSE ELECTRIC CORPO- 
come director of works engineering 
for the Headquarters Manufacturing 
Division of the Westinghouse Elec- 
tric Corporation, Pittsburgh, Pa. 
Mr. Wendelken has had a long career 
in works engineering for the corpo- 
ration, having become associated 
with Westinghouse in 1917 at the 
East Pittsburgh Works in the power 
plant department. At the time of 
his present promotion, he was chief 
electrical engineer of the Headquar- 
ters works engineering department. 


RoBERT J. STEELE has been made 
general superintendent of the Car- 
bide Division and JOHN D. KNox, 
superintendent of the Powdered 
Metals Division, by Firth Sterling, 
Inc., Pittsburgh, Pa. Mr. Steele was 
superintendent of the Powdered 
Metals Division at the time of his 
appointment in the Carbide Division, 
while Mr.. Knox was a project en- 
gineer in the research department 
at the time of his promotion. 


WESTINGHOUSE ELECTRIC CORPO- 
RATION, Pittsburgh, Pa., has begun 
construction of a factory near Pitts- 
burgh that will complete parts for 
atomic power plants. The building, 
which is to occupy 87,000 square 


F 
— 
“4 
: 
t 
| 
4 


lar flux. 


Results... utilizes currents up to 1200 
amps, produces deeper penetration, 


Dept. 


ng in granu 


© LE Co, 1953 
INCREASES 
WELDING SPEEDS 
HANDLES 
A WIDER RANGE 
OF WORK 


taneously for faster, more efficient “bid- 
higher quality welds, at lower cost. 


50% AND HIGHER! 
TO CUT YOUR COSTS 
den arc” weld: 


Fig. 1. New Lincoln “TWINARC”. .. 
Seeds two continuous electrodes simul- 
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feet of floor space, will house the 
newly formed atomic equipment de- 
partment of the Westinghouse 
Atomic Power Division. 


R. K. LEBLOND MACHINE TOOL 
Co., Cincinnati, Ohio, announces the 
appointment of the SALES & SERVICE 
MACHINERY Co., 3818 Chestnut St., 
Philadelphia, Pa., as sales repre- 
sentative for the complete line of 
LeBlond lathes and lathe attach- 
ments in eastern Pennsylvania, 
southern New Jersey, Maryland, the 
District of Columbia, and Delaware. 


Erickson Toot Co., Cleveland, 
Ohio, manufacturer of precision 
holding tools, has opened a Mid- 
Atlantic Division office at 32 Ritten- 
house Place, Ardmore, Pa. ROBERT 
F. Lotz has been appointed manager 
of the new office. The Division will 
cover eastern Pennsylvania, Dela- 
ware, and Maryland. 


JOHN D. THOMPSON has_ been 
elected executive vice-president of 
Henry Disston & Sons, Inc., Phila- 
delphia, Pa., manufacturers of saws, 
tools, and alloy steels. Mr. Thomp- 
son was formerly associated with 
John A. Roebling’s Sons Co., Tren- 
ton, N. J., having been vice-president 
in charge of operations there. 


BURNS GEORGE, vice-president in 
charge of sales, Vanadium-Alloys 
Steel Co., Latrobe, Pa., has been 
named recipient of the 1953 McFar- 
land Award for Achievement in 
Metallurgy by the Pennsylvania 
State College Chapter of the Ameri- 
can Society for Metals. This award 
is presented annually to an _ out- 
standing metallurgy alumnus. 


J. DONALD CLARK and GEORGE 
NESSENTHALER have become general 
manager and works manager, re- 
spectively, of the George K. Garrett 
Co., Philadelphia. Their duties will 
extend over the three company 
plants located in Philadelphia and 
Ellwood City, Pa. 


JEROME G. BRADY has been made 
manager of the Pittsburgh, Pa., dis- 
trict for Kennametal Inc., Latrobe, 
Pa. Mr. Brady has been a sales 
engineer for the company in the 
northern New York area for the 
last six years. 


HuMBERT C. CozZZA, JR., be- 
come manager of industrial engi- 
neering in the Lewis Machinery Di- 
vision of Blaw-Knox Co., Pittsburgh, 
Pa., and JOHN A. DEER, has been ap- 
pointed manager of production plan- 
ning and control. 


GEORGE SALL METALS Co., INC., 
has opened a plant at 2300 E. Butler 
St., Philadelphia, Pa., for the manu- 
facture of non-ferrous metal ingots 
from scrap materials. GEORGE SALL 
heads the company. 
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Canada and England 


LEBANON STEEL FOUNDRY, Leba- 
non, Pa., has opened an office at 304 
Crescent Bldg., 1411 Crescent St., 
Montreal, Quebec, Canada. VINCENT 
J. DOYLE represents Lebanon there. 


J. WILLIAM ROBINSON has been 
named manager of the new Cana- 
dian branch of the F. J. Stokes 
Machine Co., Philadelphia, Pa. His 
office is located at 1179 Decarie 
Blvd., Montreal, Quebec. 


PAUL H. LAHR was recently ap- 
pointed European service engineer 
for the Monarch Machine Tool Co., 
Sidney, Ohio. Mr. Lahr will make 
his headquarters in London. Mr. 
Lahr has been servicing all types 
of machine tools for seventeen years, 
principally in England. 


Obituaries 


Walter P. Zagar 


Walter P. Zagar, founder and 
president of Zagar Tool, Inc., Cleve- 
land, Ohio, died on April 23 in 
Cleveland at the age of sixty-five 
years. Mr. Zagar, an Austrian by 
birth, was a Cleveland resident 


Walter P. Zagar 


since 1913. He had been employed 
as a machinist at the White Motors 
Co. for twenty-five years prior to 
opening a machine shop in 1939 in 
order to build a special machine. 
His son became associated with him 
in this project and the new company 
expanded rapidly. During the war, 
his wife also became active in the 
company. Mr. Zagar was a member 
of the American Society of Tool 
Engineers and the Cleveland Tool 
and Die Association. He is survived 


by his wife, his son, Frank, general 
manager of the concern, and three 
daughters. 


JAMES W. MCLAUGHLIN, vice- 
president of the Union Carbide and 
Carbon Corporation, New York City, 
died suddenly on May 15 at his home 
in New Rochelle, N. Y., at the age 
of sixty-two years. He was born in 
Paris, Ill., and was graduated in 
1914 from the University of Illinois. 
For many years Mr. McLaughlin 
was connected with Prest-O-Lite and 
Linde Air Products Company plants, 
early operations of Union Carbide, 
in the Middle West and on the 
Pacific Coast. 

In 1927, he was transferred to the 
South Charleston, W. Va., plant of 
the Carbide and Carbon Chemicals 
Company, where he became assistant 
superintendent, and later general 
superintendent of this company’s 
plants. Made a vice-president of the 
Carbide and Carbon Chemicals Com- 
pany in New York City in 1931, he 
became associated with the plastics 
activities of the company, and, in 
1944, was named president of the 
Bakelite Company. A year later, he 
was elected vice-president of the 
Union Carbide and Carbon Corpora- 
tion, and in 1952, became chairman 
of the Bakelite Company. Mr. Mc- 
Laughlin is survived by his wife, 
a son, and a daughter. 


Oscar C. SCHMITT, president and 
director of Emerson Electric Mfg. 
Co., St. Louis, Mo., died on April 
21, after a heart attack, at the age 
of fifty-nine years. Mr. Schmitt 
joined the company in 1910. Follow- 
ing various sales and _ executive 
assignments, he was elected a vice- 
president in 1936. In 1940, he be- 
came executive vice-president, and 
five years later, president. 


W. EpGAR SPEAR, chairman of the 
board of the Chiksan Co., Brea, 
Calif., died after a short illness on 
May 4 in Pasadena, Calif., at the 
age of sixty years. He had been 
president of the company from 1942 
till 1952 when he became chairman. 


ae * * 


Film on Jet-Engine Blades 


A 16-millimeter sound moving pic- 
ture on the production of blades for 
jet engines has been released by the 
Utica Drop Forge & Tool Corpora- 
tion, Utica, N. Y. Films are avail- 
able for schools and public groups 
without cost. The motion picture 
covers the entire manufacturing 
process from the sinking of forging 
dies through the various: steps of 
forging, machining and inspection. A 
wide variety of blades is shown be- 
ing manufactured so as to enable a 
description of as many different 
types of operations as possible. The 
film was produced in cooperation 
with the Carborundum Co. 
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Watson-Stililman 1250 Ton 
Aluminum Extrusion Press. 


Send for Extrusion Bulletin 340-A 


ESTABLISHED 1848 


If we suggest that you consult Watson-Stillman first on addi- 
tional extrusion capacity, it's not with any thought of avoiding 
comparison. 

In fact, here’s an extrusion press so outstanding—in features, 
performance, and production—that we urge you to stop, look 
and listen to all other offers. 

Only in this way can you fully appreciate the overwhelming 
superiority of this Watson-Stillman 1250 ton aluminum extruder 
over anything else in its class. 

Seeing is believing. Don't decide on paper, or on the basis of 
reports one time or more removed from the source. Drop us a 
line and we'll arrange for you to visit one of the many leading 
plants equipped with Watson-Stillman presses. 

Watch them at work. Talk to the men whose production and 
profits depend on Watson-Stillman Presses. You will understand 
why Watson-Stillman Extruders Lead the Field. 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
161 ALDENE RD., ROSELLE, NEW JERSEY 


INDUSTRY PREFERENCE IS FOR WATSON-STILLMAN...THE FINEST EXTRUSION PRESSES IN THE FIELD 
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New aud Publications 


THOMAS’ REGISTER OF AMERICAN 
MANUFACTURERS (1953). 8400 
pages, 9 by 14 inches. Published 
by the Thomas Publishing Co., 
461 Eighth Ave., New York 1, 
N. Y. Price, $15 (upon renewal, 
$12.50). 


More than 70,000 products, cover- 
ing all Ilnes of manufacture in the 
United States, are classified in the 
forty-third edition of this informa- 
tive purchasing encyclopedia. The 
material is published in three vol- 
umes, in addition to the index, or 
finding list, which facilitates con- 
venient reference to the work. 

The first two volumes list the 
names and addresses of manufac- 
turers classified by products. The 
products are classified not only by 
generalized group names but by 
specific types, so that the prospective 
buyer can easily find the particular 
type that will meet his requirements. 
The names of the manufacturers 
under each product classification 
are arranged by states and cities, 
thus making it easy for a buyer to 
select a product within certain geo- 
graphical boundaries if desired. All 
classifications are thoroughly cross- 
indexed. A capacity or capital in- 
vestment rating is given for each 
firm at each product listing. 

The third volume contains an 
alphabetical list of manufacturers 
with branches, subsidiaries, and 
other data such as company officials 
and cable codes. It also gives an 
alphabetical list of trade names, 
together with export and other mis- 
cellaneous information. 

Buyers, sales managers, research 
departments, production executives, 
and all those who require a list of 
products or names of manufacturers 
for various purposes will find this 
“where to buy” source an invaluable 
aid. 


MACRAE’s BLUE BOOK. 4127 pages, 
8 1/2 by 11 inches. Published by 
MacRae’s Blue Book Co., 18 E., 
Huron St., Chicago 11, Ill. Price 
in the United States and Canada, 
$15; foreign, $20. 

Now in its sixtieth edition, this 
book is a buying guide and annual 
directory covering all the manufac- 
tured products in the United States. 
There are three sections in the book. 
The first comprises an alphabetical 
list of the names and addresses of 
over 50,000 manufacturers of vari- 
ous products, including, in many 
cases, names of officers and local dis- 
tributors. This section is also sup- 
plied in a separate paper-bound book 
—a feature aimed to permit dual use 
of the data in busy offices. 

The second and main part of the 
book is the classified material section 
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containing 3650 pages and listing all 
manufacturers of a given product 
under the name of the product. These 
classifications are thoroughly sub- 
divided, for easy reference to the 
particular type of equipment desired. 

The last section consists of an al- 

phabetical list of more than 60,000 

trade names of the products included 

in the classified material section. 

This book will prove useful to sales 
departments, purchasing agents, and 
all those who need to make up a list 
of industrial concerns or products 
for any purpose. 

HIsTorY OF STRENGTH OF MATERIALS. 
By Stephen P. Timoshenko. 452 
pages, 6 by 9 inches; 245 illus- 
trations. Published by the Mc- 
Graw-Hill Book Co., Ine., 330 
W. 42nd St., New York 36, N. Y. 
Price, $10. 


This book is based on a series of 
lectures given by the author over the 
last twenty-five years to students in 
engineering mechanics who had com- 
pleted courses in strength of mate- 
rials and theory of structures. Han- 
dled chronologically, the develop- 
ment of the science of strength of 
materials is traced through histori- 
cal periods beginning with the Seven- 
teenth Century when the first at- 
tempts to find the safe dimensions of 
structural elements were made. With- 
in these periods, major contributions 
made by prominent scientists and 
engineers are described in brief bi- 
ographies in order to give a complete 
and vital picture of developments. 

Discussions bring together the 
progress of the science of strength 
of materials in relation to contem- 
porary engineering education and 
industrial practices in various coun- 
tries. Considerations include the 
effect of railroad transportation, the 
use of steel as a major structural 
material, and the development of 
combustion engines and light air- 
plane structures. 


APPLIED KINEMATICS (Third Edi- 
tion). By J. Harland Billings. 
852 pages, 6 by 9 inches; 321 
figures. Published by D. Van 
Nostrand Co., Inc., 250 Fourth 
Ave., New York 3, N. Y. Price, 
$4.50. 

Written for second- or third-year 
engineering students who have had 
the prerequisite mechanics portion of 
physics and a first course in calcu- 
lus, the text serves as a foundation 
for machine design and for all 
courses concerned with machines and 
equipment for production and power. 
It is a particularly useful prepara- 
tory study for undergraduate and 
graduate courses in  servomecha- 
nisms and analogue computers. 


INTRODUCTORY ENGINEERING MATE- 
R'ALS, By Irving H. Cowdrey and 
E. L. Bartholomew, Jr. 424 
pages: 53/4 by 81/4 inches. Pub- 
lished by the McGraw-Hill Rook 
Co., 330 W. 42nd St., New York 
36, N. Y. Price, $6. 


An elementary and descrintive 
treatment of engineering materials 
is the intention of the authors in 
preparing this text for the use of 
students on the college level. Mate- 
rials, what they are, and the re- 
lationships between structures, 
treatments, and properties are han- 
dled concisely. Photomicrographs of 
metallic structures are used to show 
how internal structures result from 
certain composition and properties, 
and in turn determine the mass 
characteristics. Now terms are ex- 
plained as they are used. A list of 
books for suggested reading and a 
visual bibliography (of motion pic- 
tures and film strips) are included. 


Boron STEEL, 114 pages, 8 1/2 by 11 
inches. Published by the Ameri- 
can Society for Metals, 7301 
Euclid Ave., Cleveland 3, Ohio. 
Price, $1 (paper-bound). 

A collection of sixteen articles re- 
printed from Metal Progress on 
boron steel. An introductory article 
in the booklet consists of a verbatim 
panel discussion held during the 
1951 Western Metal Congress under 
the title “Saving Precious Alloys by 
Intelligent Use of Alternatives.” 


AMERICAN STANDARD  INVOLUTE 
SPLINE AND SERRATION GAGES 
AND GAGING (ASA B5.31-1953). 
22 pages, 8 1/2 by 11 inches. Pub- 
lished by the American Society 
of Mechanical Engineers, 29 W. 
39th St., New York 18, N. Y. 
Price, $1.25. 


Coming Events 


JUNE 1-3—Annual meeting of the 
AMERICAN GEAR MANUFACTURERS 
ASSOCIATION at the Homestead, Hot 
Springs, Va. Executive Secretary, 
John C, Sears, Empire Bldg., Pitts- 
burgh 22, Pa. 


JUNE 16-19—National Spring 
Technical Meeting and Welding and 
Allied Industry Exposition of the 
AMERICAN WELDING SOCIETY at the 
Shamrock Hotel, Houston, Tex. Ex- 
ecutive secretary, J. G. Magrath, 33 
W. 39th St., New York 18, N. Y. 


JUNE 28-JULY 2—Semi-annual 
meeting of the AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS at the 
Hotel Statler, Los Angeles, Calif. 
Secretary, Clarence E. Davies, 29 
W. 39th St., New York 18, N. Y. 


| | 
: 
\ 
‘ a 


OF COLD DRAWN PARTS... 


THE HEART oF THE Hydroform 


FLUID-FILLED 

@ Forminc caviry 


THE CINCINNATI MILLING MACHINE CO. 


CINCINMAT! 9, OHIO, U. &. A. 


Diaphragm life is dependent 


part quality is materially im- 
proved ... these are but a few of 
the important advantages of this 
simplified deep drawing process. 
Let a Cincinnati Milling field en- 
gineer give you complete informa- 
tion. Write for Bulletin M-1759-2. 


s 
ar built-in feature of the Cincinnati 
.| & forming cavity sealed by | 
ble diaphragm to which wear pads 
The fiexible die member takes 
upon part shape, depth of draw, : 
and type and thickness of the ‘ 
material being drawn. Life can 
. 
; range up to 15,000 or more 
pieces. Prompt replacement of 
the wear pad when worn will 
4 prolong flexible diaphragm life. 
forming cavity with a simple . 
snap ring and can be changed in 
less than 30 minutes. ; 
DIAPHRAGM COST 
Tool and operation savings far 
outweigh the relatively low cost 
of flexible diaphragms. No main- 
tenance of the diaphragm is 
required other than occasional E 
changing of the wear pad. 
| fewer operations are required; 
| CINCISNATI 
2 


thing that 

DIRT OUT |. 


@ SSP Triple-Seal “SAF” Pillow 
Blocks are easy to install and 
inspect. 


@ The Triple-Seal rotating rings pro- 
vide effective sealing from dirt; 
retains any kind of lubricant. , 


@ The bearings are self-aligning. 


@ Available with ball bearings or 
spherical roller bearings, free or 
held... for either adapter mount- 
ing or direct mounting of bearing 
on shaft. 


When you have a bearing replacement to 
make, call your S&S Distributor. He’ll 
show you why you will minimize bearing 
trouble with Triple-Seal “SAF” 
Pillow Blocks. Remember—your 
Distributor is a bearing specialist. 


SPF INDUSTRIES, INC., PHILADELPHIA 32, PA.,— 


7084-4 manufacturers of and HESS-BRIGHT bearings. 
f 
BALL AND ROLLER BEARINGS 
SRF 'S COMPLETE LINE OF ANTI-FRICTION BEARINGS, PLUS 
: ENGINEERING CO-OPERATION, HELPS YOU PUT THE RIGHT .BEARING 
IN THE RIGHT PLACE. ‘ ? 
i 
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1 iy ’ F Triple-Seal ''SAF”’ Pillow Blocks are your solution: 
Here's why SK riple-Sea y : 
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How Clearing Valve Unit 


CLEARING MACHINE CORPORATION, 6496 West 65th St, Chicago 38, Illinois + HAMILTON DIVISION, Hemilton, Obie 


Cuts Hydraulic Press M Intenance 


The Clearing Hydraulic valve unit concentrates necessary valving 
into a solid compact unit, which is firmly anchored to the oil 
reservoir. Unit construction does away with piping ordinarily 
required to connect separate valves to the reservoir. In this way the 
effect of hydraulic pulsation in the system is reduced and maintenance 
problems due to leaks or failures from this source are eliminated. 


Valve bodies are cut from solid steel forged blocks and all chambers and ports 
are bored from solid—there can be no harmful distortion. Corrosion resistant, 
chrome plated valve spools are free to move without the possibility of binding. 


This heavy duty hydraulic operating unit was designed by Clearing 
engineers to give you years of profitable, trouble-free press 
operation. Another important reason why you get more 
out of a Clearing hydraulic press. 


Catalog on Clearing Hydraulic presses 
will be sent on request. Write today. 
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WAREHOUSE SUPT 


INVENTORY ANALYST SALESMAN DISTRICT MANAGER RECEPTIONIST 


OFFICE MANAGER CREDIT MANAGER PRODUCT SPECIALIST WAREHOUSEMAN ASS'T. DIST MANAGER 


our “‘speed specialist’’ keeps 


your order on the move! | 


@ As soon as your order is ready, our trafic manager gets it out of our 
warehouse and into your plant as fast as possible. If you specify de- 
livery or routing instructions, he will see that they are followed exactly. 
If you leave the routing up to him, he will schedule delivery so as to 
give you the best possible protection in the matters of both cost and 
service. 


When your order needs special handling, you can get the personal at- 


TRAFFIC MANAGER tention of our traffic manager through your U. S. Steel Supply salesman. -— 
DIVISION 


General Office: 
208 So. La Salle St., 
Chicago 4, Ill. 


Warehouses and Offices 
Coast to Coast 
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Consolidated are 


ALL MAJOR FUNCTIONS OF THIS 
MODERN LATHE ARE CONTROLLED 
FROM THE OPERATOR'S POSITION 
AT THE CARRIAGE. 


@ Wide speed range permits use of either 
high speed steel or carbide tools. 


@ Feed and traverse functions entirely inde- 
pendent of thread cutting mechanism. 


@ Feed rate and cutting speed, within the 
range of their respective motors, are ad- 
justable independently without interrupt- 
ing the cut. 


@ Lead screw for thread cutting only. 
@ All anti-friction bearing headstock. 
@ Hardened steel bedways. 


@ Main drive motor speeds and feed and 
traverse functions are conveniently cone 
trolled from the operator's position at the 
Carriage. 


@ Altogether, this modern lathe embodies the advanced features necessary to meet 
today’s demand by industry for high production with greater accuracy and dura- 
bility. Full information on this lathe or other Betts-Bridgeford Heavy Duty Lathes 
from 26” to 144” and larger will be furnished upon request. 


BUILDERS OF HEAVY DUTY MACHINE TOOLS SINCE 1848 


NSOLID AT 


-BRIDGEFORD 
pes 
LATHES 
BORING MILLS 
\ DRILL PRESSES 
t MILLING MACHINES 
| 
i % BORING, DRILLING AND 
a MILLING MACHINES 
DRILL AND TOOL 
- - GRINDERS 
PLANERS 
SLOTTERS 
RAILROAD SHOP TOOLS 
AUTOMOTIVE TOOLS 
AND OTHER i 
SPECIAL MACHINES | 
| 
Gia TTS-BRIDGEFORD COLBURN HILLES & JO 
fs 4 HILLES & JONES MODERN 


LATHES 


LARGE HOLLOW SPINDLE — DOUBLE END T YPE 


42” swing, 16 foot bed, 18” 
hole in spindle—Special head- 
stock for short work piece. 
Semi-automatic multiple, lon- 
gitudinal and cross feeds hy- 
draulically operated on both 
ends of 


Boring Tools b 
Boring Tool Diviston, 
Lehmann Machine Co. 


50” swing—50 foot length, 19” hole in spindle. 
24” Hexagon Turret on carriage with profile 
bar for profile boring and grinding. Retract- 
able diamond profile wheel dresser. Weight 
72,000 Ibs. 

Double End Hydratrol Lathes are built in sizes 


from 18” with holes up to 74%” to larger sizes ' ; . 

with holes to suit the job. Double End opera- mann M achine 0 
tions avoid necessity for resetting the work, Py 
and insure relative concentricity of boring and DIVISION OF NOVO ENGINE CO. 


i i d f f 
and squareness of faces AT GRAND 


ST. LOUIS 3, MO. 
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CARBIDE TWIST DRILLS 
CARBIDE END MILES) 


CARBIDE REAMERS CARBIDE 


CARBIDE 
MILLING CUTTERS 


TOOL 


The Super line of carbide tools features 
aggressive and up-to-the-minute thinking 
in cutting tool design. More than 50 items in 
a complete range of sizes are carried in stock in 


| warehouses conveniently located in New York, 


Detroit, Chicago and Los Angeles. : COL COMPAN’ 


21650 Hoover Road, Detroit 13, Michigan 
also 5210 San Fernando Rd., Glendale 3, California 
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... for Fine Measurements 
on Fine Parts 


ENCLOSED LIGHT 
WAVE INDICATOR 


Use the 


VERNIER READS 
.00001” 


CARBOLOY- 
TIPPED 
WEAR 
SURFACES 


O to 3” 
LIGHT WAVE MICROMETER 


The Van Keuren Light Wave Micrometer is an instrument of exceptional accu- 
racy, ideal for measuring plug gages or small precision parts. Use it when 
you're after ‘that last hundred thousandth" involved in so many of today’s 
measurements. The 0 to 3” instrument shown above has a '2” diameter, 40 
threads per inch micrometer screw, which can be made with greater accuracy, 
and which has 3 times the wearing surface of an ordinary micrometer screw. 
It has an 8” diameter micrometer wheel .0001” graduations 1/10” apart. It 
has a non-parallax vernier index which enables readings to be made to 
00001”. It has an index lock and carboloy-tipped anvil and spindle. This 
sturdy, sensitive instrument weighs only 17 pounds, and is in reality a portable 
measuring machine of inbuilt and sustained accuracy. 


The Light Wave Micrometer is not a comparator. No gage blocks are needed 
and no errors creep in from worn blocks. It is a direct source of dependable 
precision . . . fast, accurate and profitable. 


178 WALTHAM STREET, WATERTOWN, MASS. 


Light Wave Equipment * Light Wave Micrometers * Gage B.oc:s * Taper 
Insert Plug Gages * Wire Type Plug Gages * Measuring Wires * Thread 
Measuring Wires * Gear Measuring System * Shop Triangles * Carbo'oy 
Cemented Carb'de Plug Gages * Carholoy Comente” Carbice Measuring W'res 
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Catalog 
and 
Handbook 
No. 35 


This 220-page volume rep- 
resents years of research by 
the Van Keuren Co. It pre- 
sents a simple and exact 
method of measuring screws 
and worms with wires, tells 
how to measure gears, 
splines and involute serra- 
tions. It is an accepted ref- 
erence book for measuring 
problems and methods. Ask 
for your copy ... sent free 
on request by writing: The 
Van Keuren Company, 178 
Waltham St., Watertown, 
Mass. 
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Photograph by Paul Davis 


The extra quality built into every Butterfield tap 


pays off on your production line. 


Union Twist Drill Company Butterfield Division Derby Line, Vermont, U. S. A. 


TAPS DIES REAMERS DRILLS COUNTERBORES © SCREW PLATES 


= —— _ Ask your Distributor 
¢ 
a 


Photograph by Paul Davis 


TAPS CARD 


Built into every Card tap are years of concentration on one ideal —to build the 


best taps money can buy. 


Completely stocked offices at Chicago, Detroit, Fort Worth, Los Angeles, New York, San Francisco and Seattle. 


See your local Card distributor for prompt deliveries and helpful service 


S. W. CARD MANUFACTURING CO., MANSFIELD, MASS. * DIVISION OF UNION TWIST DRILL CO. (a 1D) TAPS © DIES « SCREW PLATES 
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Craftsmanship: 


specialized knowledge Union has gained 
through years of experience in making cutting fools 


is applied to every individual design it turns out. 


UNIO STWIST DRILL COMPANY ATHOL, MASSACHUSETTS 
Milling Cutters Gear Cutters Twist Drills Hobs Reamers Carbide Tools 


OWNERS AND OPERATORS OF: S. W. CARD MANUFACTURING CO. DIVISION, Mansfield, Mass. 
BUTTERFIELD DIVISION, Derby Line, Vermont and Rock island, Quebec 
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by Morten Berger 


of a SPECTACULAR STEEL 


Special 
Steels An electric furnace puts on a terrific show when we drop 
for in a charge (as above) but it’s only indicative of the great 
performance the steel will give later in service. For these 
Armament are the high-alloy steels, stars of the metal world . . . 
fi the steels that give you so much more than they cost in 
or resisting corrosion, heat, wear or great stress—or in 
Industry providing special electrical properties. @ They can help 
you cut costs, improve quality, or add sales appeal. Let's 
for the get together on it. Allegheny Ludlum Steel Corporation, 
Home Oliver Bldg., Pittsburgh 22, Pa. gate 


PIONEERING on the Horizons of Steel 


Al legheny Ludlum 


Warehouse stocks of A-L Stainless carried by all Ryerson plants 
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open letter potential 
buyers special machine tools 
and special tooling 


» Now, we can offer you greatly 
expanded facilities for the solution 
of your specific metalworking problems 


OR 55 years we’ve been designing and building 

special machine tools — as well as tooling and 
adaptations for standard equipment. But because of 
limited facilities, we could serve only a minimum 
number of you as customers in this ever expanding 
and increasingly important market. 


Frankly speaking, we have decided that the time 
has come when we must be able to serve more of you. 
To do this job right, we are now completing a 
$5,000,000 plant expansion to handle this work — 
to help you solve your special production problems 
with special machinery and special tooling, big — 
or small. 


Here are our qualifications: 


EXPERIENCE: We've been in the business 55 years. 
During that time we have designed and built over 
60,000 standard and special machine tools. In re- 
cent years, our production of special machinery 
has ranged up to four million dollars annually. 


FACILITIES: Our new expansion is devoted exclu- 
sively to the production of special machinery. The 
new plant, built on a site covering 38 acres, is equipped 
with over $2,500,000 worth of the very latest tools 
and equipment — many of them custom-built for 
the job. 


PERSONNEL: Our Special Machinery Division en- 
gineering section has at its command nearly 100 ex- 
perienced, imaginative and practical design and 
project engineers . . . men fully qualified in the 
sciences of applied mechanics, hydraulics, electronics 
and metallurgy ... and metalworking. 


PERFORMANCE: Kearney & Trecker’s Special Ma- 
chinery Division is best recommended by its out- 
standing record of successfully solving many hun- 
dreds of unusual machining problems . . . problems 
that involved demands for high volume production, 
as well as exacting dimensional accuracy and fine 
surface finish. 


RESPONSIBILITY: Our Special Machinery Division 
is an integral part of the Kearney & Trecker Cor- 
poration ...and is fully supported by all its financial 
and physical resources. Any commitment for a prod- 
uct of this division is a commitment that fully in- 
volves the accepted reputation for responsibility and 
satisfaction that is Kearney & Trecker’s. 


We invite your inquiry 


We'll be glad to provide you with any information 
we can... including sample machine specification 
sheets on typical installations, a brochure covering 
the expanded facilities of our Special Machinery 
Division, and details on our Customer Engineering 
Service. Furthermore, if you have special production 
machinery problems, have one of our senior Project 
Engineers analyze them, without obligation, of course. 

Write, wire or phone the Special Machinery Di- 
vision, Kearney & Trecker Corp., 6784 W. National 
Ave., Milwaukee 14, Wisconsin. 


We’ve built special machines or adaptations of 
standard equipment for practically every industry. 
Here is a photo of a transfer-type milling machine 
we designed and built for a major automotive 
manufacturer. 


KEARNEY &TRECKER) 
MACHine TOOLS 
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ALUMINUM IRON BODY 
AIR CYLINDERS 


CONSERVE YOUR 


MAN-POWER 
required 


succeeded i ‘in 


of shman_ Air Chucks, but nay. 
other types oe Cushman Aluminum Body 


The Cushman Air Chuck 
Catalog No. PO-64-1952 
covers our complete line 
of Air Chucks, Cylinders, 
and Accessories. 


Cushman Manually Op- 
erated Chucks are sepa- 
rately described and 
listed in Catalog No. 
65-1952. 
WINDSOR STREET 


her or both wil 


sent on request. 


SCSS3A 
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° 
control, and power system to me point where 
sures can be held dependable under production line 
chuck is completely dependent upon the efficiency 
of its aneratina air cvlinder. Cushman Iron Body Rotatina 
speeds’ up to the highest now being used. Low mainte - 
2 3 / nance and long service life are inherent in this simplified == 
MPANY 
AIR CHUCKS, CYLINDERS, ond ACCESSORY, 
EQUIPMENT THE CUSHMAN POWER 
WRENCH CUSHMAN MANUALLY OPERATED 
. — A WORLD STANDARD FOR 


. - « Diesel principle and the Microhoning 
process combine to help produce the most efficient 
engine in the world! 


Because diesel engine parts must be able to bear and 
deliver tremendous power, important load-carrying 
surfaces are Microhoned. 


The Microhoning process develops a surface that 
can withstand intense force. There is no _ torn, 
burned or smeared metal that might flake or wear 
off quickly. All the bores are round, straight and 
accurate to close tolerances. 


THAT’S WHY—the cylinder liner, 


—the cross head, 


—the connecting rod... all which 
must hold the compression and transmit the terrific 


thrust are MICROHONED! 


For more information on Microhoning, 
write for free copies of Cross Hatch. 


Address Field Engineering B-4, 
8100 Schoolcraft, Detroit 4, Michigan 


MICROHONING=STOCK REMOVAL+GEOMETRY+SIZE CONTROL+SURFACE FINISH 


MICROMATIC HONE CORPORATION * 8100 Schoolcraft, Detroit 4, Michigan 


MICROMATIC HONE CORP. MICROMATIC HONE CORP, MICROMATIC HONE CORP. MICROMATIC HONE LTD. MICROMATIC HONE CORP. 


MICRO-MOLD MFG. DIV. 614 Empire Building . . MICRO-MOLD MFG. DIV. 
Boston Post Road 206 So. Main Street 1535 Gronde Visto Avenve 330 Grend River Aveave 231 So. Pendleton Avenve 
Guilford, Connecticut Rockford, Illinois los Angeles 23, California Brantford, Ontario, Canada Pendleton, Indiana 
REPRESENTATIVES: Overgard Machine Too! Company, 234 Commonwealth Bidg., Denver 2, Colorado 
Hollidie Machinery Co., 2726 First Ave., South, Seattle, Wash. © REPRESENTATIVES IN ALL PRINCIPAL COUNTRIES 
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die cushions, too, BLISS 
builds more types and sizes 
than any other 


Bliss-Marquette Die Cushion Engineering Ranges from Standard “A” and 
“C” Types for Punch Presses to large Specials like this Hydro- Pneumatic 


The right die cushion for a given application can make a 
lot of difference in press operation. That’s why Bliss engi- 
neers have created a multitude of types and sizes to suit 
individual situations. Bliss designs have demonstrated 
their effectiveness over many years by... 
e Permitting deep draw operations at low cost 

Eliminating operations 

Prolonging die life 

Reducing spoilage 

Preventing excessive strains 

Adding another action to presses 


Since these cushions can eliminate many difficulties 
and make possible substantial savings, all Bliss S-1, S-2 


and Inclinable presses are designed and machined to accom- 
modate them. Bliss cushions are easy to install, easy to 
. maintain and easily adjusted for work involving any 
\ pressures within their capacities. 
\ Bliss builds die cushions in a large number of types and 
sizes to meet practically any possible condition. 
You’re likely to find the cushion to suit your par- 
ticular need in Bliss’ 60-page Reference Book on 
types, uses and care of die cushions. Write for 
your copy. 


E. W. BLISS COMPANY, CANTON, OHIO 
E. W. Bliss (England) Ltd., Derby, England 
E. W. Bliss Company (Paris), St. Ouen sur Seine, France 


U. S. Plants in Canton, Salem and Toledo, Ohio; end Michigon 
Branch offices in Chicago, Cleveland, Dayton, Detroit, indianapolis, New Heaven, New York, 
Philadelphia, Rochester, Toledo; and Toronto, Canade. West Coast Representatives: Moore 
Machinery Co., Los Angeles and Son Francisco; Ster Machinery Company, Seattle. Other 
dealers in United States cities and throughout the world. 


Remember: for DIE CUSHIONS, Presses, 
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FOR INCLINABLE PRESSES Bliss makes a complete series of 
pneumatic cushions; Type CO (left), requiring no tank for 
standard strokes; Type CCO (center), requiring a tank only 
when stroke is over 2”, similar to Type CO but with two pistons 
and cylinders to deliver greater pressures; Type GA (right), 


having a hollow piston shaft for easy slug removal, self-contained 
for strokes up to 1”. 

Note that Type CO and CCO cushions are arranged with 
openings in the pressure pad to suit the job so that slugs or 
scrap may be dropped through the die. 


Why these Bliss-Marquette Die Cushions 


for inclinable and straight side presses 


can improve press room efficiency 


FOR S-1 PRESSES Bliss recommends Type CC cushions which FOR $-2 PRESSES Bliss recommends Types C and CC cushions. 


feature extra long internal guides to prevent side movement or The compact design of Type CC permits installation of a double 


weaving of the pressure pad. Locking devices can be furnished. 


cushion that will draw up to 8”. 


Bliss 


Rolling Mills, Special Machinery... 
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HIGH=SPLED 
MARVEL 
| MPG. COCHICAGO USA 


but 
Experience Cannot Copied 


More than a quarter-century ago MARVEL invented and basically 
patented the MARVEL High-Speed-Edge Hack Saw Blade—the 
UNBREAKABLE blade that increased hack sawing efficiency many- 
fold. 


Every MARVEL Hack Saw Blade ever sold has been of that basic 
welded high-speed-edge construction, with constant improvements 
from year to year, as EXPERIENCE augmented the “know-how’’... 


‘MARVEL is not “tied” to any single source of steel supply, and has 
always used the best high speed steels that became available from 
time to time as metallurgy progressed. When-as-and-if finer steels are 
developed—and are proven commercially practical for welded-edge 
hack saw blades—MARVEL will use them, regardless of cost or 
source . . 


There is only one genuine MARVEL High-Speed-Edge! All other 
“composite” or “‘welded-edge”’ hack saw blades are merely flattering 
attempts to imitate — without the “know-how” of MARVEL 
EXPERIENCE ... 

Insist upon genuine MARVEL High-Speed-Edge when buying hack 
saw blades—and be SAFE, for you can depend upon MARVEL. 
They have been ‘‘tested’’, “‘pre-tested”’, and “‘re-tested’’ by thousands 
of users for more than a quarter-century! 


ARMSTRONG-BLUM MFG. CO. - 5700 Bloomingdale Ave. + Chicago 39, U.S.A. 
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You get all of these in Farrel-Sykes 

gears — because they are all the 

product of precision generation, 

"aie high-grade materials, plus the 
erringbone design. 

Farrel-Sykes gears are made of 
the finest-grade materials available. 
They are generated by the famous 
Farrel-Sykes method — a process 
that assures extreme accuracy of 
tooth spacing, contour and helix 
angle. 

The herringbone design pro- 
vides evenly distributed pressure 


FARREL-BIRMINGHAM COMPANY, 


over each tooth, from tip to work- 
ing depth line. This means that 
there is no tendency for the con- 
tour of the teeth to wear unevenly 
and thus shorten the life of the 
gears. 

Wherever power transmission 
must be smooth, quiet, and vibra- 
tionless under all conditions of 
load and speed, specify Farrel-Sykes 
herringbone gears. Information 
and engineering assistance avail- 
able, witkout obligation. 


INC. 


ANSONIA, CONN.—Plants: Ansonia & Derby, Conn., Buffalo, N.Y. 

Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, 

Akron, Detroit, Chicago, Memphis, Minneapolis, Portland (Oregon), 
Los Angeles, Salt Lake City, Tulsa, Houston, New Orleans 


- Cuming 


EE PERFORMANCE? 


Farrel-Sykes herringbone 
gears are made in any size 
from to 20’ 0” diameter, 
for any power capacity and 
speed. Also available are 
straight tooth and single heli- 
cal gears in sizes up to 20 feet 
diameter, and large internal 
geors with either spur or heli- 
cal teeth, 
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HOW A PINES AUTOMATIC BENDER 
Speeds Production at Randall Company 


The Pines Automatic Bender set-up illustrated here is one employed 
by The Randall Co. of Wilmington, Ohio, to speed production of 
truck seat frames requiring six bends of three different radii. The 
machine and tooling, designed and built by Pines, forms the com- 
plete frames on one machine. Operations are performed in sequence 
with a triple die set-up. Tool changes are eliminated, and daily pro- 
duction maintained at an average rate of 240 bends per hour. Machine 
is push-button controlled and hydraulically operated — is adaptable 
to a wide range of production bending jobs, handles serpentine, 
coil, compound, and multiple bends without marking or distorting. 
Complete range of sizes for light or heavy work are available. 


When you have a production bending problem, 
call on Pines Engineers for assistance. Chances 
are they can also help you save time and cut costs. 


FREE DATA SHEETS 
Write today for free copies of ‘Pines News” illus- 


\ gg) \\\ trating and describing bending and tooling tech- 
\ niques on actual jobs. 


IN & S eneineering co, inc. 
Specialists in Tube Fabricating Machinery _)) 


BENDING + DEBURRING + CHAMFERING + THREADING MACHINERY 
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ENDS One 


Workpiece.in Pines Bender is shown 
after first bend. Dies are in open 

_ position. Machine can also be 
tooled to handle pipe, structural, 

. extruded, and rolled shapes with 
speed and precision. 


4-7/16"R 
Sth Bend 


Truck Seat Frame — 
Mat: 11/4” CRS x .065 x 182” 


3'/2"R 


Close-up of pressure and clamping die in open position 
after completing fourth bend. For each radius operator 
simply positions stock in proper grooves of triple die. 
Planes of bends are determined by floor mounted gauges. 


WALNUT e AURORA, ILLINOIS 


6th Bend ° 
5-7/16"R 
: 
| 
4 


Ay, 


1953 


YEARS OF ELECTRICAL 
PROGRESS 


LE 


G-E pioneering and research developed and produced 
this one piece cast-aluminum rotor winding, 
which has virtually eliminated rotor failures in 
Tri-Clad motors. 


Rotor is indestructible in service because the bars, end 
rings, and fans are a “one-piece” casting. No 
brazed joints, no fabricated fans to come apart. 


Rotor inertia is reduced by the lightness of the alu- 
minum, thus raising efficiency and allowing eas- 
ier starting, stopping and reversing. 


Rotor efficiency is higher, operating losses reduced, 
as the result of a special chemical treatment. 


Why rotors don’t fail 
in G-E 7R/ CLAD motors 


The motor runs cooler because the integrally cast 
fans dissipate heat faster. 


Operation is smooth and quiet due to the dynamic 
balancing of the rotor which also reduces bear- 
ing wear and material fatigue. 


Long rotor life is one more reason why G-E Tri-Clad 
motors last longer — give you more reliable 
service and greater operating economy. 


Order Tri-Clad motors today from your nearby G-E 
representative. You'll find popular models in 
stock. General Electric Co., Schenectady 5,N. Y. 

752-20 


GENERAL 


ELECTRIC 


a 
of 
3 
\ 


LONGER MACHINE LIFE and more efficient service —because AUTOMATIC PROCESS CONTROL permits operating an oil 
this unseen G-E process timer gives precise, dependable control. pump for a predetermined percentage of machine operating time. 


G-E Process Timer Provides Automatic Machine Oiling, 
Boosts Operator Output, Increases Apparatus Life 


One example of the precise control provided by this Tele- 
chron* powered timer is in the application shown above. 
Here the TSA-14 process timer controls a motor and a 
pump, which in turn supply oil to various parts of the ma- 
chine. Because of automatic—rather than manually con. 
trolled—tubrication, the operator’s output is measurably in- 
creased, machine life is prolonged, and shut-down time for 
repairs is reduced to a minimum. 
MANY APPLICATIONS 

“Stopwatch accuracy”’—that’s how the controlling ac- 
curacy of the TSA-14 process timer is described. This 
preset control provides exact on or off timing for machine 
operations. Applications for the TSA-14 range from 
pumping control to the accurate timing required by chem- 
ical processes. 


FOR MORE INFORMATION 
Write or call your nearest G-E Apparatus Sales Office, or 
Authorized Agent or Distributor. Ask for Bulletin GEC-525. 
General Electric Company, Schenectady 5, N.Y. 603-151 


*Reg. Trade-mark of the General Electric Co. 


Gou can frit your confidence th. EASY INSTALLATION is yours with the TSA-l4, which is 


equipped with ag nipple for easy mounting and flexible leads . 


with color code for simplified wiring. Write for your de- 
G N A L LE T C scriptive publication today! € 
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THERES DANLY STANDARD MEET 


In nearly every instance, Danly can meet your diemaking speci- 
fications with standard Danly Die Sets and standard Danly Die- 
makers’ Supplies. Eliminate delay between design and produc- 
tion... you can be sure of prompt delivery from completely 
stocked Danly branch assembly plants located in major tool- 
making centers. 


More than 30 years’ experience in supplying diemakers’ needs 
has established Danly’s reputation for design excellence and 
dependable accuracy. Diemakers everywhere prefer Danly! 


Plan now for faster tooling and longer production runs at less 
cost... with Danly Die Sets and Danly Diemakers’ Supplies. 


Call Your Local Danly Branch Today! 


*CHICAGO 50___2100 S. Laramie Ave. 
*CLEVELAND 141550 East 33rd St. 
*DAYTON 7___ 3196 Delphos Ave. 
*DETROIT 16___1549 Temple Ave. 
*GRAND RAPIDS 
113 Michigan St., N.W. 
PMDIANAPOLIS 4____5 West 10th St. 


*PHILADELPHIA 40 


*LONG ISLAND CITY__47.28 37th St. 
*LOS ANGELES 54__Ducommun Metals 
& Supply Co., 4890 South Alameda 
MILWAUKEE 2_.111 E. Wisconsin Ave. 


511 W. Courtland St. 
*ROCHESTER 6.___33 Rutter St. 


*Indicates complete stock 


DANLY MACHINE SPECIALTIES, 
00 South Larami 


| 

DIE SETS AND DIEMAKERS’ SUPPLIE! 


FOR RUGGED SERVICE... 


are 
NOT 


Reliance Totally-enclosed Fan-cooled 
A-c. Motor. All other standard en- 
closures available, with wide choice 
of mechanical designs and special 
mountings. Ratings from 3/4 to 300 hp. 


+> Heavy shafts, bearing to bearing 
>t Indestructible pressure-cast rotors 


>t Shock-resistant frame and 
bearing-bracket construction 
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..- AND THE BEST PRE-LUBRICATED BEARING DESIGN 
The Reliance pre-lubricated bearing provides four times more operating 
hours without re-lubrication than any other bearing used in motors today. 
And—whatever your lubrication schedule—you just can’t grease’em wrong ! 
To get the complete “inside story” on motor bearings, write today for 
Bulletin B-2201. It contains hard facts on the advantages of the Reliance 
pre-lubricated bearing design, with cutaway view, cross-section dia- 
gram, comparison chart, and statements by bearing manufacturers. B-14584 
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Suuwe /IOS engineers and manv- 
facturers of high-quality special cutting 
tools for the metal-working industry 


@ Years of successful experience in special 
tooling and related production problems are 
yours for the asking. When the job requires 
special cutting tools call in your National Tool 
Co. representative. He is backed by more than 
46 years experience in the engineering and 
manufacture of special cutting tools. His as- 
sistance is yours, without obligation, whether 
you’re interested in one tool or a complete 
tooling program. 


‘National 


TOOL co. 


evela , 
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You can make high quality welds, quickly and 
easily, in stainless, aluminum, cast iron, HasTELLOY and 
Mutter alloys—practically all commercial metals— 
at lower cost with the 300 amp. Hetiarc HW-10 
water-cooled torch. 

You'll find that the improved water-cooling system 
assures cooler and more effective operation even when 
the torch is used continuously at the full rated capac- 
ity. The cooling water flows through the power cable 
and torch body down to the water jacket and gas cup. 
The return flow follows the same route in reverse. 
All exterior “plumbing” has been eliminated allowing 
more maneuverability and preventing leakage due to 
accidental damage. Water-cooling makes lightweight 
torch construction possible, and because the power 
cable is also water-cooled, it too, is lightweight and 


easy to handle. 


“Heliare,” “Hastelloy,”’ “Linde,” and “‘Multimet”’ are registered 
trade-marks of Union Carbide and Carbon Corporation. 


LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 


for Efficient inert gas welding 


ELIARC torch 


Trode-Mark 


is WATER-COOLED 


at LOW COST 


The HW-10 was designed so that the water passages 
are accessible and easily cleaned. 

Electrodes are easily adjusted on the HW-10. A 
quarter turn of the torch cap releases the electrode for 


adjustment or replacement. You need no wrenches or 
other tools. In addition, electrode stub loss is reduced 
by placing the water-cooled electrode holder much 
closer to the arc. 

Are you getting the best possible results from your 
present welding apparatus? Developments in the inert 
gas welding field have been so great and have come so 
rapidly that torches over four or five years old are 
now obsolete. Be sure that you have the highest pro- 
duction at the lowest cost. Modernize with the 300 
amp. Hetiarc welding torch. 

Your local LinpE representative would be happy to give 
you more detailed information on the Hettarc HW-10. 


General Office: [fg New York 17, N.Y. 
In Canada: Dominion Oxycen Company, Limtrep, Toronto 
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Above you see a Steel-Weld Fabricated trolley frame for 
a heavy crane. This and the units illustrated at the left are 
typical of thousands of welded steel parts and assemblies 
produced by Mahon for many industries throughout the 
country. Facilities are available within the Mahon plant to do 
the complete job from the drawing board to finished machin- 
ing. If you have parts or assemblies that could be redesigned 
and produced to better advantage through Steel-Weld 
Fabrication, or, if you require a limited number of large, 
heavy pieces in which pattern costs are a consideration, 
you can turn to Mahon with complete confidence. You will 
find in the Mahon organization a unique source with com- 
plete, modern fabricating, machining and handling facilities 
to cope with any type of work regardless of size or weight 
. ..@ source where skillful designing and advanced fabri- 
cating technique are supplemented by craftsmanship which 
assures a smoother, finer appearing job embodying every 
advantage of Steel-Weld Fabrication. See Mahon's Insert 
in Sweet's Product Design File, or write for further information. 


THE MAHON COMPANY 
DETROIT 34, MICHIGAN 


of Steel in Any Form for Any Purpose 
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LOWEST 
Operating Costs! 
Why? 


1—Eliminate Down Time. 


2—More Power to Produce. 


3—Lowest Maintenance Costs. 


4—Less Operator Fatigue. 


Go to any Cleereman user for proof. 


Cleereman Multiple Cleereman Round Column 
Drilling Machine. Drilling Machine. 
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DRILLING 
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CLEEREMAN MACHINE TOOL CO. Green Bay, Wisconsin | 


DRILLS... Models and 
speeds to fit any job in capa- 
cities from 4%” to 1%” in steel, double 


SANDERS Drive abrasive 

discs, wire cup brushes, saucer grind- 

ing wheels, other attachments. Four 
dels, 7” and 9” capacities. 


in hardwood. Many attach t 


HAMMERS |. Drive 
star drills, bull points, chisels, etc., 
for work in masonry, other materials. 
Four models, rated by capacity in 
concrete for 14” to 2” diam. holes. 


SCREW DRIVERS... Drive any- 
thing from delicate screws to large 
nuts and bolts. Many models, posi- 
tive and adjustable clutches. 190° 
angle models for close-quarter work. 


@ porto-sHears* _. 


For fast, accurate cutting of ferrous 
and non-ferrous sheet metal. Two 
models, 12 and 16 gage capacities 
in steel. Cut to small radius. 


FACTORY SERVICE. ._A Black & 
Decker extra! Nationwide network of 
company-operated branches within 
24 hours of any customer provides 
fast, accurate, reasonable service. 


ave time... lash costs... 


switch to black & Decker 


OU don’t have to be an engineering genius to sell 

yourself on Black & Decker Tools! Their perform- 
ance hits you right between the eyes as they gobble up 
job after job . . . saving money, muscle and man hours. 
Their modern design sticks out in streamlining, light 
weight and perfect balance that mean easy handling. 
And their quality construction is proved by tools that 
put out and pay off for year after year after year! 


That’s why they’ve won their spurs with millions of 
men who take a long, hard look atany tool . . . produc- 
tion bosses, maintenance men. That’s why we'd like 
you to put them to the test. Ask your friends about 
them. Ask your nearby Black & Decker Distributor for 
a demonstration. Write for our free, detailed catalog of 
over 100 time-saving, cost-cutting Portable Electric 
Tools to: THE BLack & DeEcKER Mrc. Co., 605 Penn- 
sylvania Ave., Towson 4, Maryland. 


PORTABLE ELECTRIC TOOLS 


BENCH GRINDERS... PORTABLE GRINDERS Bring the 
Three models, 6”-10” wheel diams., tool to heavy, bulky, hard-to-move 
tol H. P., for sharpening, grinding, work. Perfectly balanced. 3”, 5” and 
wire brushing, buffing. 6” wheel diams. 


WRITE TODAY FOR 1953 BLACK & DECKER — 
CATALOG. Gives you full details on over | 
100 Tools and hundreds of useful accesso- _ 
ries. Fill out the coupon below or attach it to 
your letterhead. 


“Trade Mark Reg. U. 8. Pat. Of, 
THE BLACK & DECKER MFG. CO. 
605 Pennsylvania Ave., Towsen 4, Maryland 
Please send me your free 1953 catalog of over 100 
Black & Decker Tools. 
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An installation of a Short Stroke Control on a 2500 lb. 
CHAMBERSBURG CECO-DROP HAMMER is shown, 
forging steel ankle joints for leg braces. Above are 
samples of the forging as it appears during various 
stages. The forging process begins with a series of 20 to 
23 short, rapid blows (about 18” stroke) to draw the 7%)’ 
dia. stock. This is followed by two long blows (about 35" 
stroke) to roll it, three more long blows in the rough 
impression, and three more long blows to complete the 
forging. After the last blow the ram is stopped on the 
up-stroke atthe ‘short blow” position for the next forging. 


Short Stroke Control is but one of the many features 
of Chambersburg CECO-DROPS. These piston lift, 
gravity drop hammers are setting new standards in 
forge shop production. Lower operating costs, mini- 
mum down time, easy operation, wide range of 
operations, extra safety; all add up to “more forging 
per hour” the basis on which to judge the efficiency 
of a Drop Hammer. Write for Bulletin 11-L-0. 


(Above right) Dogin full stroke 
Position. Wedge is lifted, Short 
Stroke Control is inoperative. 


left) Dog in Short Stroke 
ition. Wedge is down, hold- 
pte ae in operating position. 


when de; a tor 
shortens ‘the ttroke. Release 
reverts to full stroke. 


CHAMBERSBURG ENGINEERING COMPANY, CHAMBERSBURG, PA. 


THE HAMMER BUILDERS 
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Gleason No. 2 Straight Bevel Generator 


| Complete Precision Gears in one Operation 


Features Interlocking Multi-blade CONIFLEX® Cutters 


Easily Set-up for Job Lot Quantities 


t 


Can Be Equipped with Automatic Loader 


Cuts CONIFLEX® Gears . . . Localized Tooth Bearing 


GLEASON WORKS 
BUILDERS OF BEVEL GFAR MACHINERY FOR OVER #5 Yeaiis 


1000 UNIVERSITY AVE.- ROCHESTER 
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ye can get into production quickly on high 


explosive shells if you use the tried and 
roved (1) National-pioneered progressive pierc- 
ing method and (2) National forging machines 
—the right method and the right machine. 
All operations are done on one machine, on one 
heat, by a single operator with no special skills. 
The result is a forging having a cavity finished 


to size and possessing excellent concentricity. 
Only minimum machining is required on the 
shell exterior. 

A high production rate is attainable from the 
beginning, without multiple-stage operations 
involving excessive handling, annealing and 
coating, and without the need for scarce steels. 


This 4" High Duty Forging Machine, tooled to forge the 75 mm. high explosive shell, is one of the many 
NATIONALS which are being shipped these days for shell work. 
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Rugged, dependable National 
High Duty Forging Machines 
are designed for the exactin 
demands of shell work. The 
NATIONAL’S basic rigidity is 
vital for accurate die match. 
The exclusive diaphragm 
clutch insures round-the-clock 
trouble-free operation, year-in 
and year-out. 

National engineers, with years 
of experience in all phases of 
shell forging, have tooled hun- 
dreds of High Duty Forging 
Machines for.all types of deep- 
pierced ordnance jobs. 
Whatever your problems, our 
forging engineering is at your 
disposal. Send us a print or 
sample of your jobs, or, better 
yet, pay us a visit, without 
obligation. 


DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES © MATIPRESSES © REDUCEROLLS © COLD NEADERS BOLTMAKERS © NUT FORMERS TAPPERS'* NAILMAKERS 
Hartford 


Here are a few shell forgings 'p 


esigned by National engineers. 


roduced on National High Duty Forging Machines in dies 


Shell forgers get assistance with their problems by working 
with National engineers. 


MACHINERY COMPANY 


TIFFIN, OHIO SINCE 1874 


Detroit 


Chicago 
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News About 
Created-Metals 


Cuts Inventory 50% 
with Standard Tools 


A leading appliance concern re- 
cently reported: ... “As a result 
of suggesting to the responsible 
Process Engineering group stand- 
ard tools which would perform 
the same service at an initial pur- 
chase saving, as well as a sub- 
stantial saving in procurement 
time, our inventories of so-called 
special cutting tools have been 
reduced by more than 50%.” 

News about the new Carboloy 
MTI Plan indicates that it is de- 
signed to work similar benefits 
for cutting-tool users. 

Details can be had by writing 
the Carboloy organization (ad- 
dress at right). 


* * * 
Complete Line of 


Insert Blanks 


With the addition of two new 
diamond-shaped styles, the 
Carboloy line of carbide blanks 
for insert tools is now complete. 

Available in 12 sizes, the styles 


are square, rectangular, round, 
triangular, 55° diamond and 80° 
diamond. Blanks are available 
from Carboloy stocks or from 
Authorized Distributors. 

* * * 


New, Free Magnet 
Idea Kit for Shops 


A handy, new literature kit show- 
ing the how’s and why’s of per- 
manent magnets currently 
sparking shop men to real savings 
in time and money. 

The magnets have proved very 
effective as sheet steel separators, 
magnetic stands, tool-holding de- 
vices, sweepers’ “pickup” tools 
and tool retrievers, to name a 
few uses. 

Kit can be obtained free from 
Carboloy Department of General 
Electric Company. (See address 
at right.) 


800—MACHINERY, June, 1953 


YOUR CARBOLOY FIELD 


REPRESENTATIVE SAYS... 


“it’s an astoundingly simple, practical way for you 
to benefit from the low cost, wide adaptability 
and quick availability of Standard Carboloy Tools. 


“Briefly, here’s how the Minimum 
Tool Inventory Plan works: Instead 
of loading your shelves with spe- 
cial, made-to-print single-point car- 
bide tools, you stock a lesser num- 
ber of Carboloy ‘Standards’ 

always available from distributors’ 
stocks nearby. The MTI Plan shows 
you how to convert these Stand- 
ards, in minutes, to handle about 


80% of your special jobs. 

“Your operating efficiency stays 
at par or improves. Your inventory 
goes down — about 30% or more. 
You cut out tooling delays, save on 
initial tool investment and _ tool 
cost. You streamline your inventory 
procedures, reduce tool waste... 
get many other benefits shop-wide. 

“Send coupon for MTI Plan Kit.” 


] ADAPTABLE for up to 80% of your single-point tool jobs 


Above is a ny c Standard Carboloy Tool. 
It can pra for some jobs, or 
ground quickly to ial shapes. Five 
typical ways it my = pted are shown. 


There are only 11 styles of Stand- 
ard Carboloy Tools . . . ready to 
be used “as is” for general turning, 
facing and boring . . . or quickly 
ground on regular carbide grinding 
equipment to fit those tricky spe- 
cial jobs. With Standards, you need 
fewer tools to do more jobs. Thus, 
you operate on lower inventories. 


2 AVAILABLE 


always from nearby 
Carboloy distributors 


You can get off-the-shelf delivery 
on Carboloy Standards in 98 cities 
from coast to coast. No waits. No 
production delays as with special, 
made-to-print carbide tools. Know- 
ing you can get such speedy deliv- 
ery of Carboloy Standards means 
you can cut your inventories still 
more, 


\ 
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your tool 


new Carboloy Plan 


stocks 30%” 


SEND COUPO 


Look under “Tools” in the Yellow 
Pages of your local telephone book 
or in Thomas’ Register for your 


- nearby Carboloy Distributor. He has 
‘as complete local stocks and services. 
Ask him about the MTI Plan. 


“Carboloy” is the registered trademark for the 
ucts of the Carboloy Deportment of General 
lectric Company. 


3 Free MTI Plan Kit includes two handy tool selectors. 4 
You place them over your special prints, find out your Standard Tool selections, and easy-to-follow 
quickly which Carboloy Standard best adapts to each Grinder Sheet which outlines simple way to convert 


® job. Selectors are of transparent plastic. 


5 At once you'll see how you can operate with up to 4 
30% fewer tool stocks. Next step is to phone your 

nearby Carboloy Distributor for swift delivery on only at your plant, help you smooth out the kinks. His 
the Standard Carboloy Tools you need. 


Kit also includes Plan Sheets in which to tabulate 


= 


the Standards to your job specifications. 


Should you have the slightest difficulty getting the 
plan rolling, a Carboloy sales representative will call 


expert services won’t cost you a penny. 


N TODAY—PINNED TO YOUR COMPANY LETTERHEAD— 
FOR YOUR FREE MT! PLAN KIT 


CARBOLOY 


OEPARTMENT OF GENERAL ELECTRIC COMPANY 
11147 E. 8 Mile Ave., Detroit 32, Michigan 


(] Please rush me, at no cost or obligation, your MTI Plan Kit. 
(J Have your sales representative call, without obligation. 


Nome Position 


City Zone___ State 
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in All These 
18 Applications 


De Laval Purification 


Pays Off! 


Almost every metalworking plant has one 
or more operations where an adequate supply 
of clean, dry oil is a virtual necessity. 18 such 
applications are suggested in the panel and 
in every case a De Laval Oil Purifier provides 
the quickest, low-cost method of keeping 
these oils clean and dry. 


Clean oil is the prime requisite in most 
cases. Because of the greater intensity of 
centrifugal force, De Laval machines are 
more thorough than any other means. They 
remove every bit of dirt, abrasive or metallic 
particles. Thus, cutting oil can be used safely 
over and over again, with increased tool life 
and possibly less dermatitis among the men. 
Dies last longer when drawing oil is centri- 
fuged; tests are more reliable when testing 
oil is purified. 

Dryness can be a most vital consideration, 
as in the case of slushing compound puri- 
fication. Here, too, De Lavals do the best 
work, quickest and most thoroughly. Water 
removed from the oil is continuously dis- 
charged—cannot possibly lead to recontami- 
nation. 


MOTOR BLOCK TEST OIL 
BALER OIL * BORING OIL 
BRIQUETTING OIL * CABLE OIL 
CUTTING OIL * DRAWING OIL 
GRINDING COOLANT 
ENGINE OIL * HONING OIL 
HYDRAULIC OIL * RECOIL OIL 
LUBRICATING OIL 
SHOCK ABSORBER OIL 
QUENCHING OIL 
SLUSHING OIL 
TRANSMISSION OIL 
WASHING OIL 


PURIFIERS AND CLARIFIERS. 
FOR FACTORY OILS 


THE DE LAVAL SEPARATOR COMPANY 
Chicago POUGHKEEPSIE,N.Y. San Francisco 
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Ask your distributor for ILLINITE Standard Cutting Tc 


see - End mills, saws, milling cutters, hobs, shaper cutters and tool _ 

Took WOR KS bits all feature the design advantages, precision and metal- 
we urgical superiority that have made Illinois Tool Works engi- 

2501 North Keeler Avenue eered cutting 'tools so widely recognized. They're quickly 

Chicago 39, Illinois available from stock ‘to meet ddyction requirements 


ig ig | 
i 


the new WALKER-TURNER [Em 


Drill Presses 


This is an entirely new class of machines 
Walker-Turner has engineered. Light-heavyweights, 
For jobs where neither the capacity nor the 
expense of a large radial drill is warranted. 
Yet where the “hobby power tool” would be 
inadequate. In shipping and packing rooms, for 
example ... in pattern and maintenance shops. 
The new Walker-Turner Light-Heavyweight 
line gives industry the capacity for short-run 
roduction work, without the necessity of heavy 
investment. It’s design with a dollar sign, 
representing money saved. Walker-Turner makes 
15” and 20” Drill Presses (in Bench, Floor, and 
Production models), as well as Radial Drills. 
Send for complete information. Simply write 
name and address in margin below. 


(7/ 
URNE, LINE» 
R R 
DRILL PRESSES —Hond ond Power Feed * RADIAL DRULS * Wood ond Designeg DUCTION M RiLL PRESse¢ 
investmen for fast ODELs 
Metal Cutting BAND SAWS ARBOR SAWS © RADIAL SAWS ond 
NG SAWS © LATHES © SPINDLE SHAPERS JOINTERS BELT and DISC Copaciyy, “ction costs, new 


SURFACERS © FLEXIBLE SHAFT MACHINES 


SOLD ONLY THROUGH 
TRAINED INDUSTRIAL DISTRIBUTORS 


— Use this apace 


to write for full details and specifications, 
Walker-Turner Division, Kearney & Trecker Corp. 
Dept. M-6, Plainfield, N. J. 


(Please write your name and address in margin of poge) 


witn a sign —_ 
(for savings in initial cost) | 
7 
\ fi 
FRUTWRNER 
spindle table 71 Product. $Clibrotey of 
— 
mo 00, 1250 bearings 4” to column, Si | 
Models ( tor, Avail, 2440 6” Ix 
= Y des; floor “Pm. win 


QUALITY PETROLEUM PRODUCTS 


“ON-THE-JOB” CUTTING OIL TESTS 
BY CITIES SERVICE ENGINEERS! 


at Timken-Detroit Axle Company 


TOOL WEAR REDUCED 25%...MANUFACTURING COSTS ALSO CUT! 


In an effort to reduce tool wear and cut manufacturing costs, 
the Wisconsin Division of Timken-Detroit Axle Company at 
Oshkosh called in Cities Service Engineers to make “on-the-job” 
tests. 


Cities Service Lubrication Engineers made an on-the-spot 
study of the Timken-Detroit operation. This “on-the-job” evalu- 
ation by skilled Cities Service Engineers, long practiced in solv- 
ing like problems, resulted in a recommendation for the use of 
a Chillo Cutting Oil that actually reduced tool wear 25% with 
proportionate savings in manufacturing costs! 


WHAT ARE YOUR PROBLEMS? Why not take advantage of 
free, “on-the-job” testing? Call for our lubrication engineers at 
the office nearest you, or write Cities Service Oil Company, 
Dept. F12, Sixty Wall Tower, New York City 5, New York. 
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Here is the machine to do the job if 
you want precision flatness in produc- 
tion quantities at an economical rate. 
Lapmaster machines readily lap to the 
extreme close tolerance of one light 
band ( 0000116”) or less. In addition, 
they produce an extremely fine finish 
to as low as 1 RMS. 


Check these features and investigate 
the possibilities for the Lapmaster in 
your plant. 


1. Operator requires no previous lapping 
experience. 


Automatic timer provides controlled 
lapping cycle for production efficiency 
and allows time for pre-loading work- 
holders. 


Simplicity of design allows ease of 
loading and unloading. 


Loose abrasive distributed evenly over 
lapping area insures uniform results. 


Serrated lap plate collects and disposes 


of spent compound and removed stock. . 


Precision laps identical parts or parts 
of various shapes, heights and materi- 
als in one cycle. 


Self-conditioning lap plate eliminates 
down time for truing or replacement. 


The work being lapped causes wear on 
heavy cast iron lap plate. 


As the work is wearing the lap, the con- 
ditioning rings are continually condition- 
ing the lapping plate surface. 


Since the wear action of the conditioning 
tings is greater than the wear caused by 
the work being lapped, the flatness of the 
lap plate is automatically maintained. 


learn more about the possibilities 
of production te and the 
sub measuri 
flatness. The il fact-fill 
booklets are yours for the asking. 
Write today. 


M-6, 1833 Cuyler Avenue, Chicago 13, Illinois 
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THIS EARLY BIRD 
GETS THREE TIMES THE WORMS! 


That’s the Mona-Matic for you! 


“THREE TIMES THE OUTPUT!”, says Gar Wood 
Industries, Inc., of their new Mona-Matic installation. 
Output has increased, on turning these worm shafts, 
from 2 pieces formerly put on the floor every 14 min- 
utes, 45 seconds to 2 pieces every 4 minutes, 9 seconds 
—one man operating two machines in each case. 
That’s more than a 255% production increase for the 
Mona-Matics! 


There’s a great performance story here, too. Only 
a machine built like the Mona-Matic can deliver 
satisfactory finish and good tool life while maintaining 
required limits on the intermittent cut over the forged 


Part—Worm Shaft. Material— 
SAE 8640 forging. Operation— 
turn complete for grind using 
carbide tools. Limits + .001”. 
Comment—with one operator for 
two machines in each case, output 
has soared from 2 pieces every 14 
minutes, 45 seconds to 2 pieces 
every 4 minutes, 9 seconds—a 
72% reduction in machining! 


worm threads. The 2-speed motor on Machine #1 
easily accommodates the turning of diameters as 
varied as those of worm threads and shaft end. Exces- 
sive stock removal from small end diameter is accom- 
plished by dual template control on Machine #2. 
With two tools on rear slide of each machine, one 
faces the end of the shaft while one rough faces a 
shoulder and forms an undercut. 


Here’s a machine that can boost output and cut 
costs on long runs and short ones. Why not find out 
—right now—what it can do for you? Write for Book- 
let 1805 containing full information, data, job reports. 
It’s new! ... The Monarch Machine Tool Company, 
Sidney, Ohio. 


FOR A GOOD TURN FASTER ... TURN TO MONARCH 
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A Leadership Backed by More than 
64 Years of Milling Machine History 


Back in 1888, Kempsmith Engineers developed and produced the first 

Kempsmith Miller — a machine that was destined to achieve world-wide 

fame, The successful performance of this early model encouraged important 

engineering improvements and refinements resulting in much greater 

spout and precision in milling operations, Today, Kempsmith continues 
as a leader in the industry, The ruggedness, precision and abili 

to take heavy cuts smoothly make Kempsmith Milling Machines ideal for 

production, toolroom or general purpose milling. If you have a milling 

problem, consult Kempsmith. Our engineers will gladly give 

you the benefit of their broad experience in this spedblinnd field. 


THE KEMPSMITH MACHINE CO. 
Milwaukee 14, Wisconsin, U.S.A. 


Kempsmith Type “G” Plain Miller. 
All geared for positive power and 
smooth cutting, free from chatter. 
Note rugged, streamlined appear- 
ance, All controls. are grou 
within easy reach of the operator. 
Available in No, 1, 2 and 3 sizes, 
plain and universal models. 


Let the chips fly- Kempsmith Millers have 
what it takes for rough production battles— 
built-in ruggedness, increased range of speeds 
and feeds, greater power. 

machine precision-built, 

product of 64 years of milling ma- 

chine experience. 


A-7270-1PC 
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PRODUCTION 
- JUMPED 


" from 12 pieces per hour 
to 90 pieces per hour 
on this part 


when Perkins Machine and Gear Co. 
switched to Sinan HONING 


wdc To step up production of a 


splined bore, which required both correction of 
heat-treat distortion and final sizing. 
MATERIAL: 4130 Steel 

HOLE DIAMETER: .470” 

HOLE LENGTH: 1.0” 

HARDNESS: Rockwell “C” 55 

STOCK REMOVAL: .001” to .002” 

FINISH: 32 RMS (approx.) 

TOLERANCE: +.001”, —.000" 


SOLUTION: 


Honing Machine with a Y12 keyway type honing 
unit and honing stone, using mineral honing oil. 


HONING MACHINES © 
“Accuracy at Low Cost” 


| In plant after plant Sunnen Honing 

/ Machines have been the solution to 

' production problems that could not be 
; handled by drilling, reaming, boring, 
/ lapping, or grinding. 


You'll find them economical for job lots 
| as well as long production runs... 

for de-burring as well as micro-fitting... 
for producing holes to engineering 
specifications as well as for eliminating 
manufacturing bottlenecks. 


These machines generate geometrically 
perfect holes with fast stock removal... 
produce a guaranteed accuracy of 
.0001” or better and surface finish to 
2 micro-inches RMS... have a 
diameter range of 4%" to 2%”... 
require no jigs or fixtures... are used in 
thousands of plants in production, tool 
room, maintenance, salvage. Average 


installation costs less than $1,000. 


Sunnen Honing Machines may be your 
answer, too. Investigate now. 


Mail the 


Semi-skilled labor is used. 


| RESULTS: | 90 parts per hour including 


gaging time —an increase of 650% by switching to 
Sunnen Honing (previous method was to hand grind 


and polish). Tolerances for straightness and Coupon NOW 
roundness are easily held; surface finish is quite 


satisfactory. This shop finds Sunnen Honing the for this 
right answer for many jobs that require sizing and Free 
finishing of internal diameters. Book! 

et 


TYPICAL HONED PARTS 


Sunnen Products Co. 
FF Manchester Ave., St. Lovis 17, Missouri 


[] Send Free Booklet Hove A Field Engineer 
on Sunnen Honing Call, no obligation 
SUNNEN PRODUCTS COMPANY as 
7988 Manchester Avenue, St. Lovis 7, Misso sri 
Canadian Factory: Chatham, Ontario City Zone State. 
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More Tools 
Per Man 
for 


More Profit 


Even when labor was cheap and tools were 
costly, it was the best tooled shops that prospered. 
Now, with wages higher and the work days 
shorter, it becomes imperative that every worker 
be supplied with every tool that will increase his 
hourly production. 


See that each lathe, planer and shaper operator 
has the correct ARMSTRONG TOOL HOLDERS for 
each operation he performs. Equip each machine 
with its full complement of ARMSTRONG 
Setting-up Tools. Use better balanced, handier 


ARMSTRONG WRENCHES on machines and assembly 
lines. Specify ARMSTRONG Drop Forged “C” Clamps 


and Lathe Dogs . . . Today, only quality tools can 
be truly economical. 


Write for the ARMSTRONG Catalog. It has page 
after page of production-increasing, cost-cutting tools. 


ARMSTRONG BROS. TOOL CO. 
5213 W. CHICAGO 30, U.S.A. 
New York and San Francisco 


Armstrong Tools are Stocked by Industrial Distributors 
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“NEW SERIES" Columbia 


“NEW SERIES” Columbia SHEARS are 


more convenient in operation, more accurate and safer; 


8 incorporate more stamina, have a greater production 
potential. Consider that fact; and its implied benefits of 
longer tool life, easier maintenance, fewer repairs, more 
° production, less scrap, fewer accidents! 
AS A QUICK EXAMPLE of Columbia's 
better design take a look at the Columbia exclusive air clutch, 
* It reduces gear wear by as much as 75% through 
elimination of gear movement except in actual cutting 
cycle, 
* Application of power is soft. Shocks are not transmitted. 
* Inherent clutch slippage at overload point acts as auto- 
matic cut-off. 
AND THE DESIGN IS RICH 
with parallel advantages. Such as the exclusive hydraulic 
holddown finger connections which contribute so much to the 
ease of holddown system maintenance; the special slitting 
provision which extends the capacity of the bed; the blade 14’ x %", or 20’ x %” in 4 
clearance setting gage, which makes blade clearance mild steel. 
setting an “operator function,” 
DON’T FOLLOW BLIND PRECEDENT 
in the selection of your new shear. Don't risk the purchase 
of anything less than a modern Columbia tool. For the price 
is standard and delivery is often better. 
FULL PARTICULARS WILL COST YOU only a minute of 
your time and the few cents required to mail your request. 
Don't delay! Even though your purchase of a shear may 
be a year or more away! Get the information now, and 
have it at hand when the need becomes urgent. 4 
ASK FOR OUR FREE SHEAR CATALOG NO. 5315. 
Address Columbia Machinery and Engineering Corporation, 
° . Hamilton 1, Ohio. 
new series 


STEEL 
SQUARING 
SHEARS 


and POWER PRESS BRAKES : 


‘carbide bar stock 


Just as you purchase steel bars, strips or rods in standardized sizes or cut 
lengths, you can purchase Talide Bar Stock. You can buy this super hard metal 
cut to any length and finish grind in your own shop or purchase the required 
finished sizes direct from us. Cut lengths are available from stock at these 
warehouses: 


Metal Carbides stocks 1325 different sizes of standard solid Talide Metal 
in these forms: Bars, Strips, Rods, Tubes, Bushings, Rings, Flats, Tips, Discs 
and special shapes ... all carried in stock for immediate shipment. 
Special shapes can be furnished up to 25” O.D. in any length, and up 
to 1,000 Ibs. per piece by weight. 
You can purchase Bars from 1/16” square to 1/4”x3/4” rectangular; « 
Tubes 1/16” to 3/8” O.D.; Rods 1/16” to 1/2” dia... . IN ANY LENGTH. 
For complete information on Talide Bar Stock, ask for a copy of Catalog 
52-G. Metal Carbides Corporation, Youngstown 7, Ohio. 


Only Metal Carbides 
both TERED CARBIDES HOT PRESSED CARBIDE 
TUNGSTEN ALLOY ‘HEAVY-METAL 
ARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURG 
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Ho 99 


“The and The 


eee G@ fable that 


to cutting fluid users! 


The Fable . . . thanks to Aesop: 


saetattes A skinny little old frog, who looked 
asif: you could knock him down with a feather, 
jumped up on a log and started to croak. He 
told what a great doctor he was. He bragged 
that he could cure any ailment. He used a lot 
of high sounding words that nobody could 
understand. 

Finally, the Fox, who was pretty sly him- 
self, said, ‘Frog, you pale, liver-spotted little 
weakling, you can’t even cure yourself. Just 

3 saying you are a great doctor doesn’t make 
it so!”’ 


The Sense the Fable Makes: 


You are often told that there are miracle-working cutting fluids that will 
cure all your problems in machining everything from brass to stainless. They 
often turn out to be like the phoney frog in the fable. Here is an example: 
A Stuart Oil customer was using Stuart’s SpeedKut B Cutting Oil on his = qv 
Brown & Sharpe automatics for threading SAE 1020 material. He was induced 
to try a ‘‘do-everything” product on the job. Picture A shows what happened! 
Picture B shows the same job machined with Stuart’s SpeedKut. The “frog 
oil” didn’t have enough cutting value. 
Ask to have a Stuart Representative show you how the correct cutting 
fluid for the job, correctly applied, can save you time, money and material. 


Use the handy coupon below. with with Stuart's 
“frog oil” SpeedKutB 


i 


CLIP TO YOUR COMPANY LETTERHEAD AND MAIL 
to D. A. Stuart Oil Co., Lid., 2739 S$. Troy St., 
Chicago 23, Ill. 


Please Have Stuart Representative cali 
Check Send Booklet “Cutting Fivid Facts" 


More Than “Coolant” is Needed 


a. Stuart Hil co 


TIME-TESTED CUTTING FLUIDS AND LUBRICANTS 
2739 S. Troy St., Chicago 23, Ill. 
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ABRASIVE CLOTH, Paper and Belt 
Caennden Co., Buffalo Ave., Niagara Falls, 


walls "Soles Corp., 333 Nassou Ave., Brooklyn 


ABRASIVE DISCS 
See Discs, Abrasive 


ABRASIVES, HONING 


Somes Drill Co., 814 Chestnut St., Rockford, 


ABRASIVES, Polishing, Tumbling, Etc. 
Copporyndum Co., Buffalo Ave., Niagara Falls, 


DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 
Ce.,, New Bond $F. Worcester 6, 


Mas: 
Simonds Abrasive Co., Tacony and Fraley Sts., 
Bridesburg, Philadel phia, 


ACCUMULATORS, Hydraulic 


American Steel Elmes Engineering 
Div., asdeck d. and Tennessee Ave., 
Cincinnati, Ohio. 

Corp., Philadelphia, 


‘a 
Bethlehem Steel Co., Bethlehem, Pa. 
Farrel- -Birminghar am C€o., Inc., 25 Main St., 
Ansonia, Con 


Engineering Co., Alliance, 


prings, ‘socket grip 
nead cap screws sand other 
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Watson-Stiliman Co., Div, H. K. Porter Co., 
as blic Ledger Bidg., Phil 
0., Public er a- 
§ 


AIR HOISTS—See Hoists, Air. 


AIR TOOLS—See Grinders, Pneumatic; 
Drills, Portable Pneumatic, Etc. 


ALLOY STEELS 


Allegheny Ludium Steel Corp. 
Bethlehem Stee! Co., Bethie'! 
Carpenter Steel Co., Reading 

Co, of Chrysler Bidg., 


New 
3113 Forbes St., Pitts- 
Steel Core., Union Steel Div., 
Bidg. Cleveland 
2558 W. 16th 


orp., _ Corp. 
“Div., 436 7th ‘Ave., Pittsburgh, 
Vanadium Alloys Steel Co., Latrobe, Pa. 
by > Lovejoy & Co., Inc., ‘Cambridge, 


im, Pa. 


ALLOY STEELS, High Temperature 
rue Sorting Inc., 3113 Forbes St., Pittsburgh 
a. 


ALLOYS, Aluminum 


Aluminum Co. of America, Oliver Bidg., Pitts- 
burgh, Pa. 


ALLOYS, Magnesium 
Dow Chemical Co., Midland, Mich. 


ALLOYS, Non-Ferrous 
American Brass Co., 25 Br a New York. 
Che Brass & Copper Co., 1949 Rodney 
, Waterbury 20, Con 
Ha aT Stellite Div., Union Carbide & Carbon 
orp., 30 E. 4 2nd w Yor 
Revere Copper Inc., 230 Park Ave., 
New York, N. Y. 


ARBOR PRESSES 
See Presses, Arbor 


ARBORS AND MANDRELS 


Beaver Tool & Engineering Corp. (Arbors, only), 
2850 Rochester Rd., Box 29, Royal Oak, 


ic 
Brown & Shar Mfg. Co., Providence, R. I. 
Chicago-Latr vat Drill Works, 411 W. 
Ontario St., Chic fil. 
Cleveland Twist oe "ce. 1242 E. 49th St., 
Cleveland, Ohio 
Danly Machine 
Ave., 


Hamilton, 
Tool Co., 14400. “Woodrow 

Mich. 

Gorton, George, M Mch. Co., 1110 W. 13th St., 

Racine, Wis 


Jacobs Mfg. Co., West Hartford, Conn 

Machine Cai, 1819 S. ., 

Keo Cutters, 19426. Woodward, Detroit, Mich. 

Morse Twist Drill & Mch. Co., New Bedford, 


Mass. 

Nationa! Tool Co., 11200 Madison Ave., Cleve- 
and, 

a Twist Drill & Tool Co., Rochester, 


Pratt & Beil | 1, Conn. 

Union Twist Drilf 

Wesson Heights Bivd., 
Fer 

Western Tol & Mfg. Co., 1640 E. Wheeler St., 

ingfield, Ohio. 

Whitman & Barnes, 40600 Plymouth Rd., 

Plymouth, Mich. 


BABBITT 


Bunting Brass & Bronze Co., and Carl- 
ton Toledo, Ohio. 
Bronze. Co. New ¢ Castle, 
& Son, 2558 W. 16th St., 


Fa, Ti. 
ntinued on page 316) 
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DETROIT DIE SET CORPORATION 
: immediately on receipt of order 
ships all standard items in a wide 
precision as ‘‘DETROIT” die 
sets. For dependable. shipment, 
) ‘ BIRMINGHAM, ALA, 3-134) 
: 
ANDIANAPOLIS HU 560400 
¢ ANGELES AD 7251... 
| “DETROIT DIE SET CORPORATION 
| 
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SWITCH TO 
Eaton 
Springtites 
ond SEMS 


(Bolt or screw preassembled with spring lock washer) 


The motions used by a production line worker on 
bolted assembly operations shown in figure 1 above 
differ from the motions used by the worker pictured 
in figure 2. This difference is graphically shown by 
light lines taken from actual factory production photo- 
graphs. This difference in motions made possible by 
Eaton Springtites and Sems means higher production 
quotas and increased manufacturing profits. Why? 


Because they are preassembled units, Eaton Springtites 
and Sems eliminate the need for assembling the spring 


ELIMINATE 


waste motions 
in production 


lock washer on the bolt. Losses of separate washers 
and bolts are cut, while double requisitioning, pur- 
chasing, inventory is eliminated. Then too, Eaton 
Springtites and Sems are easy to use in hard-to-get-at 
places, and yet can be hopper fed for automatic screw 
driving. Most important, Eaton Reliance quality pre- 
assembled Standard ASA Spring lock washers and 
bolts assure greater product quality. See your nearest 
Reliance Sales Office for complete details on Eaton 
Springtites and Sems or write directly for Engineering 
Bulletin No. S-49. 


MANUFACTURING COMPANY 


RELIANCE DIWISION 


OFFICE and PLANTS: 507 Charles Ave. S.E., MASSILLON, OHIO ’ 
Cleveland 


PPP Oc LF EQ 


St. Lovis Montreal 
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Perfected at Last? 


ALUMINUM-ON-STEEL 
SLEEVE BEARINGS 


Are you one of the engineers who have 
been searching for a bearing metal with higher strength, 
higher load capacity and resistance to high engine tem- 
peratures? Improvements in machine design to reduce 
unit cost or improve efficiency often require greater 
loads on the bearings. Now you may design to use 
sleeve bearings with properties never available before. 


These roll-bonded Aluminum-on-Steel Bearings may 
be used for loads up to 4000 P.S.I., yet have good 
conformability, good resistance to shaft wear, good 
resistance to corrosion, adequate seizure resistance and 
good resistance to fatigue. Tests prove that the bond 
to the steel back is as strong as the metal itself. These 
properties make Johnson Aluminum-on-Steel Bearings 
new high-load, high-speed bearings with a great future 
for high-load internal combustion engines. 


JOHNSON BRONZE COMPANY 
520 South Mill St. + New Castle, Pa. 


Write today 
for further 
information 


NGS 


JOHNSON BRONZE PRODUCES ALL TYPES OF SLEEVE 
BEARINGS: BRONZE-ON-STEEL, copper lead » STEEL BACK, 
Babbitt Lined * BRONZE BACK, babbitt lined * CAST BRONZE, 
plain or graphited * SHEET BRONZE, plain or graphited 
CAST ALUMINUM ALLOY + LEDALOYL powder metallurgy 


816—MACHINERY, June, 1953 


BALANCING EQUIPMENT 


Mfg. Co., 1910 Kishwaukee St., 

ock: 

Machine Co. (Static a Dynamic), 
1245 E. Washington Moston 

Keller Tool Co., Grand Haven, Mich 

Morris Machine’ Tool Co., Inc., 946-M Harriet 


» Ohio 
Orban, Kurt, Co. “205 East 42nd St., 
New York 17, 
Pope Machinery Cor KY. Haverhill 
Sundstrand M ool Co., St., 
Rockford, Ill. 
Thor Power Tool Co. ., Aurora, Ill. 
Westinghouse Electric Corp., Pittsburgh 30, Pa. 


BALLS 


Adamas Carbide Corp., 999 South 4th St., 
Harrison, N. 

Kennametal, 
K F Industries, Inc., 4 Box 6731, North 
Philadelphia, Pa. 


BARS, Phospher Bronze 


Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Tol io. 
Johnson Bronze Co., New Castle, Pa. 


BARS, Steel 


Ailegheny Ludlum Steel Cor; orp Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa, 

Carpenter Steel Co., ‘Reading, Pa. 

Crucible Steel Co. of America, Chrysler Bidg., 
New York, N. Y. 

~o Sterling Inc., 3113 Forbes St., Pittsburgh 


Jones & Laughlin Steel Corp., Gateway Center 
No. 3 Bldg., Pittsburgh, Pa. 

LaSalie Steel Co., Hammond, Ind. 

Republic Steel Corp., Union Drawn Steel Div., 
Drawn), Republic Bidg., Cleveland, 


, Commerce Bidg., 
Summerill Tubing Co., Div. Columbia Steel & 
Shafting Co., P. 0. Box 1557, Pittsburgh 


30, Pa. 

Timken Roller Bearing Co., Canton, Ohio. 

U. S. Steel Corp. (American Steel & Wire Co. 
Div., Carnegie-Illinois Corp. Div., 
Columbia Steel Co. Div. nmnessee Coal, 
Iron & R R. Co. Div.), 446 7th Ave, Pitts: 
ur 

Wheelock, Lovejoy & Co., Inc., Cambridge, 


BASES, Machinery Welded 


Mahon, R. C.. Co., 6565 E. 8 Mile Rd., Detroit 
34, Mich 


BEARINGS, Babbitt 


Bunting Brass & Bronze Co., cai and Carl- 
ton Aves., Toledo, Ohio. 

Johnson Bronze Co., New Castle 

Link-Belt Co. 2416 W. 18th St., 8, 


BEARINGS, Ball 


Aetna Ball & Roller Bearing Co., 4612 Schu- 
bert Ave., Chicago, lil. 

Ball & Roller Bearing Co., Danbury 

Boston Gear 3200 Main ™%, © °North 


Cc Corp., Broadway, New York 


Fafnir Bearing Co., New Britain, Conn. 

Keydon Engineering Corp., McCracken 
Muskegon, Mich 

Link-Belt Co., 519 N. Holmes Ave., Indian- 
apolis 6, nd. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, 

sag Ball Bearing Co., Nicetown, Philadelphia, 


Bearings Corp., Stamford, 


nn. 

S K F Industries tt P. O. Box 6731, North 
Philadelphia, Pa. 

Torrington Co., Torrington, Conn. 


BEARINGS, Bronze and Special Alloy 


Bunting Brass & Bronze So Spencer and Carl- 
ton Aves., Toledo, 
Haynes Steilite Div., Union Carbide & Corbon 
orp., 30 E. 4 42nd St., New York ag 
Johnson Bronze Co., New Castle, 
Link-Bore Co., 2410 W. 18th St., Chicago 8, 


BEARINGS, Lineshaft 


Fafnir Bearing Co., New — Conn. 

519 N. Holmes Ave., Indian- 
is 

Sha vf Bearing C Downers Grove 

F industries P.O. Box North 


me ntinned on page 318) 
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quality control 
you can be 
proud of 


= 
Dumonr AVIATION 


When you have inspection and quality control procedures 
you're proud enough of to talk about, they must be good. 

These three advertisements were published by firms justly 
proud of their methods. All three use Kodak Contour Pro- 
jectors as an example of the type of care they exercise in 
producing products of uniformly high precision. 

Optical gaging with a Kodak Contour Projector provides 
a fast, accurate method of production measurement and 
inspection. Operators can get the work out in a hurry— 
little training is required. Accessories are available to make 
possible measurement of the most complex shapes. 


To see how a Kodak Contour 
Projector can help you reduce 
inspection costs, improve qual- 
ity, send for our new 12-page 
booklet. It gives you details of 
both the Model 2A, for preci- 
sion micrometry, and the 
Model 3, for fast, routine gag- 
ing. For your copy, write to: 


Industrial Optical Division 


EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 


the KODAK CONTOUR PROJECTOR 


Anew sound movie, Optical Gaging, shows how to simplify complex 
inspection problems. We'll tell you how to get it for a showing. 
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Product Directory 


1S BUILT INTO 
REID GRIND 

CARTRIDGE TYPE 


MOTORIZED 


When tolerances call for plus or minus a ten thousandth, you can 
rely on a Reid Precision Surface Grinder. Every Reid is equipped with 
a precision spindle, running on pre-loaded roller bearings and dynam- 
ically balanced to revolve with exact accuracy at peak loads. Sealed-in 
lubrication of bearings and motor keeps these spindles performing 
with a minimum of attention, year after year. 


Standard-size, interchangeable within minutes 
(«2 Wheel guard with hinged cover allows quick wheel change 


(e% Adjustable dust guard spout to suit thickness 
* of work being ground 


(e® Extra rigidity eliminates chatter — increases production 


 Sealed-in lubrication protects bearings from dust 
’ and dirt — reduces friction for cool running 


(ak 


For jobs requiring the spindle in vertical position, 
a special bracket, furnished by Reid, is all that 
is necessary for conversion 


Cartridge type motorized spindles with 3” diameter quills, as manu- 
factured by: Pope, Ex-Cell-O, Whitnon and Parker may be used with 
Reid Grinders. 

Reid Precision Grinders (the result of 53 years of experience) will 
improve the quality and capacity of your shop. Find out why Reid is 
the choice of industry for precision grinding. Write for Bulletin 618-2, 


BEVERLY, MASSACHUSETTS 
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Company, inc. 


Ora Roller Bearing Co., Inc., Orange, N. J. 
Sta d Pressed Steei Co., Jenkintown, Pa. 


BEARINGS, Needle 
Corp., 1771 Broadway, New York 


Kaydon ‘Engineering Corp., McCracken St., 
Muskegon, Mich. 
Orange Roller Bearing Co., Inc., Orange, N. J. 


Torrington Co., Torrington, Conn. 


BEARINGS, Roller 


Aetna Sol & Searing Co., 4612 Schubert 
ve. icago, Ill. 

Ball & Roller Bearing Co., Danbury, Conn. 

Corp. Broadway, New York 


Fafnir Bearing Co., New Britain, Conn. 

Hyatt Bearings Div., Harrison, & 

Kaydon Engineering Corp., McCracken St., 
Muskegon, Mich. 

Link-Belt Co., 519 N. Holmes Ave., Indianapolis 


6, Ind. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

Bearings Corp., Stamford, 

onn. 

Orange Roller Bearing Co., Inc., Orange, N. J. 

Roliway Bearings Co., Inc., 541 Seymour St., 
Syracuse, N. Y. 

Shafer Bearing Corp., Downers Grove, Ill. 

S K F Industries, Inc., P. O. Box 6731, North 
Philadelphia, Pa. 

Timken Roiler Bearing Co., Canton, Ohie. 

Torrington Co., Torrington, Conn. 


BEARINGS, Self-Lubricating (Oilless) 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toiedo, io. 

Johnson Bronze Co., New Castle, Pa. 


BEARINGS, Tapered Roller 


BEARINGS, Thrust 

Aetna Bali & Roller Bearing Co., 4612 Schubert 
Ave., Chicago, Ill. 

Ball & Roller Bearing Co., Danbury, Conn. 

Boston Works, 3260 Main St., North 


incy, Mass. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Tol Ohio. 

Fafnir Bearing Co., New Britain, Conn. 

General Electric Co., Schenectady, N. Y. 

Kaydon Engineering Corp., McCracekn St., 
Muskegon, Mich. 

we Co., 519 N. Holmes Ave., Indianapolis 


, Ind. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

Nice Ball Bearing Co., Nicetown, Philadelphia, 


Pa. 
Norma-Hoffmann Bearings Corp., Stamford, 


onn. 

Orange Roller Bearing Co., Inc., Orange, N. J. 
Shafer Bearing Corp., Downers Grove, Ill. 
Timken Roller Bearing Co., Canton, Ohio. 
Torrington Co., Torrington, Conn. 


BELT SHIFTERS 
Standard Pressed Steel Co., Jenkintown, Pe. 


BELTING TRANSMISSION 


Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

Link-Belt Co., 220 S. Belmont Ave., Indian- 
apolis 6, Ind. 


BENCHES, Work, and Bench Legs 
Standard Pressed Steel Co., Jenkintown, Pa. 


BENDING MACHINES, Angle tron, 
Plate, Etc. 


Consolidated Mch. Tool Corp., 565 Blossom 
d., Rochester, N. Y. 
Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 


cago 
O'Neil-irwin Mfg. Co., Lake City, Minn. 


BENDING MACHINES, Hydraulic 
American Steel Foundries, Elmes Engrg. Div., 
Rd. and Tennessee Ave., Cincinnati, 


0. 
(Continued on page 322) 
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Timken Roller Bearing Co., Canton, Ohio. i 
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Reid Brothers 
%, 


Here is precision contour grinding at its best. Steel 
and tungsten carbide form tools, die sections, 
templates and related items are efficiently pro- 
cessed in dependable, economical fashion. Our 
basic magnetic chuck work-holder affords positive 
positioning yet with flexibility for cam, circular 
and index grinding with the proper fixtures. Work- 


piece quality is controlled visually at all stages, Cities tae Deak 
either while using pre-dressed grinding wheels 

or when generating the required contour by 

means of successive, controlled movements. 

Durable construction around precision optics 

insures rigidity and long life. 


Ask for Bulletin “M-6" 


CLEVELAND 12, OHIO~ 
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You could dot an‘i with this cutting tool 


HERE’S THE START OF 
A NEW CONCEPT THAT CREATED 
CINCINNATI GRINDING WHEELS 


The tiny grinding grit is the starting point of an entirely 
new approach to grinding wheels. Cincinnati Milling 
has proved, beyond doubt, that the grinding process is 
a true metal cutting process. The grinding grits do not 
abrade or wear away the surface of a workpiece but 
form chips which agree in classification with the basic 
chip types found in other metal cutting processes. 

This new concept is not based on hasty conclusions. 
It represents 25 years of Cincinnati Milling research, 
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coupled with practical experience in applying the basic 
fundamentals of grinding to a wide variety of work on 
both centerless and centertype machines. 

Here is the starting point of development of the 
grinding wheel as a true cutting tool. And it is a de- 
velopment you might expect from Cincinnati Milling, 
with the world’s largest background of research and 
experience in metal cutting operations. 

For you, this means grinding wheels developed and 
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tested over a period of several years on the basis of 
true function—as true cutting tools forming true chips. 

Available to you is a field organization of trained 
machinists who know grinding and grinding machines 
. as well as grinding wheels. For a demonstration on 
your own machines of how to get the most out of Cin- 
cinnati Grinding Wheels, write, wire or phone Cincin- 
nati Milling Products Division, The Cincinnati Milling 
Machine Co. 


FROZEN ACTION—Tiny steel chip (A) is shown being cut 
from workpiece (B) by a grinding grit (C). 


FAMOUS NAME is stenciled on a wheel that has passed a 
battery of tests and is ready for shipment to one of the 
ever increasing number of customers. 


RESEARCH WORKER shown here is using optical instrument to check 
tiny deflections resulting from grinding forces. 


FREE BOOKLET. Now available to industry is a new booklet entitled “A New Concept In 
Grinding Wheels.” It contains valuable information for everyone interested in grinding 
operations. And a copy is yours for the asking. Just write Sales Manager, Cincinnati 
Milling Products Division, The Cincinnati Milling Machine Co., Cincinnati 9, Ohio. 


Tinding 


. THE CINCINNATI MILLING MACHINE CO. 
Cincinnati 9, Ohio (0 
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Machine Details 

Dimensions: 10%’ long, 6%’ wide, 7’ high; weight about 
16,000 Ibs. 8 Delta drill units: 6 Model 19-400; 2 Model 
19-150. 5 drill units equipped with multiple-spindle drill 
heads. Total HP—13. 


Control Panel 

Selector switches make possible any bi of 3 

positions, 8 stations—a universal machine. Operator 

a sequence of operations is auto- 
3 machi lly when work is finished, 

3000 feet of ho between panel and machine. 


When conventional tools required 25 
minutes to complete 9 holes in a spirit- 
duplicator cylinder, A. B. Dick engi- 
neers built their own special horizontal 
drilling machine, using 8 Delta air 
powered hydraulic drill units, and now 
do the job in less than two minutes. 

Their new machine drills, spot faces 
and reams 9 holes in aluminum cylin- 
ders—needs but a single operator, has 
automatic remote control. 

Operation of this 3-position, 8-sta- 
tion machine consists of loading and 
pressing the starting button. The Delta 
drill units operate in four banks, in 
automatically controlled sequence of 
drilling, spot facing, milling and ream- 
ing. hen the cycle is completed, the 
finished piece returns to original posi- 
tion and the machine stops. It is uni- 


DELTA QUALITY 
MAKES THE DIFFERENCE 
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From 25 minutes 


to Z minutes 


-thats the tine saved 
by A.B.DICK CO. 


with 8 DELTA 


AIR-POWERED 
HYDRAULIC DRILL UNITS 


versal —handles any piece up to 12° 
diameter and 24” length. 

“This machine is so fast and so accu- 
rate,” Says Edward Brenn, design engi- 
neer, “that 3 or 4 days use per month 
is ample to keep up with production 
demand. The operator is free for other 
duties. We just didn’t have the equip- 
ment to do this job economically—so we 
built the machine ourselves.” 

Three Delta air powered hydraulic 
drill unit models are now available to 
meet your specific requirements — 1 4’, 
4" or 6" stroke; No. 80 to 1" diameter 
drill, See your authorized Delta drill 
unit dealer—write for new catalog 


DELTA QUALITY MACHINE TOOLS 
Another Product of Rockwell 


Delta Drill Unit Division 

Rockwell Man: 

614F WN. Lexington Avenue, 
Pittsburgh 8, Pa. 


+ 
| 


CO) Please send catalog AD-723. 


C) Send name of nearest authorized Delta drill 
unit dealer. 


| 

| 

Nome 


Position 
Address 


State _ 


Corp., Philadelphia 42, 


Bethiehem Steel Co., Bethlehem, P 
Forge Co.,” 490 


N 

Chambersburg E Chambersburg, 

Corp., 1 ‘Kilbourn Ave., © 
cag 


il. 
Hydraulic lic Prose Co., 300 Lincoln Ave., 
Mt. 
ar ene Engrg. Corp., Kenmore Sta., Buffalo, . 


Buffalo, 


Niagara Machine Works, 683 North- 
land Ave., Buffalo, ve 

O'Neil-Irwin ‘Mfg. Co., hake City, Minn. 

Watson-Stillman Co., Div. H. K. Porter Co., 
nt 

Public Ledger Bidg., Phila- 


5 


BENDING MACHINES, Pipe 
Buffalo Forge Co., 490 Broadway, Buffalo, 


O’Neil-Irwin Mfg. Co., Lake City, aon 


Pines Engineering Co., Inc., Aurora, . (Hy- 

draulic | 
Watson-Stillman Co., Div. H. K. Porter Co., 

Inc., Roselle, N. j. 


BLAST CLEANING 


rn Corp., Hagerstown, M 
Wale Coip., 33 Nassau Brooklyn 


BLOWERS 
Buffalo Forge Co., 490 ceasongg 


Ingersoll-Rand Co. 


Standard Electrical 288. 90 River 
Rd., Cincinnati 4, 


Westinghouse Electric Corp; 30, Pa. 


Buffalo, 


BOILER TUBES 
Bethlehem Steel Co., Bethlehem, Pa. 
& Laughlin Steel Sore. Gateway Center 
3 Bidg., Pittsburgh, Pa. 
Republic Steel Corp., Steel and Tubes Div., 
Republic Bldg. Cleveland 


Ohio 
Ryerson, Joseph Son, Inc., 2558 W. 16th 
U. S. Steel National Tube Co., Div., 
436 Ave. Pittsburgh, Pa. 


BOLT AND NUT MACHINERY 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio 
Hill Acme Co.’ 1201 W. 65th St., Cleveland 2, 


Landis Machine Co., Inc., Waynesboro, Pa. 

Nutional Machinery Co., Tiffin, Ohio 

Machine Co., New Britain-Gridley 
. Div., New Britain, Conn. 


BOLTS AND NUTS 
Co. of America, Oliver Bidg., Pitts- 


Pa. 


Co., 170 E Bist St, Cleve- 

an 

sdarttemestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio. 

Ottemiller, W. H. York, 

Republic Steel Beit Nut Republic 
Bidg. , Cleveland 1, 

Russell, Burdsall & Ward Bolt & Nut Co., 100 


Midland Ave., Port Chester, N. Y 


BOLTS, T-Slot 


Standard Shop Equipment Co., 
Tinicum Ave., Phiiadelphia, Pa 


8299 W. 


BOOKS, Technical 
Industrial prem, 148 Lafayette St., New York 


Lincoln ‘Electric oe, 22801 St. Clair Ave., 
Cleveland, Ohio 1 


BORING AND DRILLING MACHINES 
Boker Bros., Inc., Sta. F, P. O. Box 101, Toledo 


1 
Barnes Driti or 814 Chestnut, Rockford, Ill. 


Barnes, W. F. &4J John, Co., 261 S. Water St.. 
Rockford, Ill. 
Bullard Co., Brewster St., Bridgeport 2, Conn. 


Canedy-Otto Div. Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati, Ohio. 

Consolidated men, Tool Corp., Rochester, 

Ex-Cell-O 200 Oakman Bivd., betrott 


, Mich. 

Co., 1300 St. Clair Ave., Cleveland 
, Ohio. 

ockfor 

Moline Tool Co., 102 20th St., Moline 


Morris Machine Tool Co., Inc., 946-M ane riet 
St., Cincinnati 3, 


(Continued on page 324) 
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“completely UNIFIED. 


io 


Dperations per hour 
on One Machine 


252 broaching operations on the four stations of 
their 25-ton, 90-inch stroke Colonial Dual Ram 
give Caterpillar Tractor Co. a production of 63 
track roller shafts of either of two types per 
hour. Shafts are heavy steel forgings 22” x 18” 
with a 4%” flange. 

Shafts are shown in broaching sequence, with 
the shaft to be broached at left. 


Caterpillar reports “very little maintenance” on 
this UNIFIED BROACHING installation. 


Machines, broaches, fixtures, etc., were all de- 


signed by Colonial as a UNIFIED BROACHING 


WHAT'S AHEAD INSTALLATION. 


IN BROACHING 


Keep up with the latest 
developments: Read 


4 
§ MACHINES | 
| i = 
Broa hit COLONIAL 
| | method 

 -FIXTURING [tion and competence are applied” 

| ture of each of the indi- 
vidual components of a 

of ALL components into 

| BROACHING installat n— 

| 
: 
a 
will be gled te see you 
get it regularly if you will | 
* drop us @ line on your 
letterhead. 
company , BROACK CO, DETROIT 
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OCTAGON 


HEXAGONS, 


FLATS, 


WL representative. 


<x 
| 
> 
Ge 
we 
| 
| 
ain 
= 
© 
<x 
> 
com: | 
[am 
uJ 
© 
(we) 
> 


and 


138 Sidney St., Cambridge 39, Mass. 
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“BY No. 3X 
HEAT-TREATED 


This higher-priced alloy steel can save you money! 


“B” No. 3X heat-treated bars offer many production economies, 
even though machined at about ths the speed of annealed bars. 
They are supplied to your desired physical properties, and can be 
machined more easily than standard heat-treated bars with equiv- 
alent properties. The expense of scaling, distortion, straightening, 
and often grinding, are eliminated — as well as the cost of extra 
handling and heat treating of finished parts! 


Although the cost is a little more than for ordinary annealed 
stock, a trial order will convince you of the true economy of 
HY-TEN “B” No. 3X heat-treated bars! Just call your nearest 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


d 
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and Cleveland « Chicago ¢ Detroit 
Hillside, N.J. ¢ Bullale Cincinnati 


National gag Co., Cleve- 


170 E. 131st St., 
and, 
Bros. Inc., 2625 Hilton Rd., Ferndale 


BORING AND TURNING MILLS, Vertical 


American Steel Foundries, King Mch. Tool 
Div., Paddock Rd. and Tennessee Ave., 
Cincinnati, Ohio. 

Bullard Co., Brewster St., Conn. 

Corp., 405 Lexington Ave., New York: 


Ex:Cell-O Corp., 1200 Oakman Blvd., Detroit 
cn. 
Giddings & Lewis Machine Tool Co., Fond du 


Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 

Tripiex Machine Tool Corp., 75 West St., New 
York 6, N. Y. 


BORING BARS 

Adamas Carbide Corp., 999 South 4th St., 
Harrison, N. 

Apex Too! & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Beaver Tool 
Rochester Rd., Box 429, Royal Oak, Mich. 

Bullard Co., Brewster St... Bridgeport 2, Conn. 

Carboloy Dept General Electric Co., Box 237, 
Roosevelt ark Annex, 3 

Davis 
Machine Too 

Erickson Tools, Div. 


Hamiiton, 
Ex-Cell-O Corp., 1200 Gatanan Bivd., Detroit 


32, Mich. 
gi Sterling Inc., 3113 Forbes St., Pittsburgh 
Geiring Tool Co., 21225 Hoover Rd., Detroit 


Homestrand, Inc., Larchmont 

Ingersoll Milling Mch. Co., St., 
ockford, Ill. 

Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis, Mo. 

Lovejov Tool Co., Inc., Vt. 

Maxwell Co., 420 Broadwa edford, Ohio. 

McCrosk Corp., 1938 ‘Thomas Mead- 


vilie, 
Universal ‘engineering Co., Frankenmuth 2, 
Mich, 


wi Engineering Corp., 2850 


BORING, DRILLING AND MILLING 
MACHINES, Horizontal 
(Floor, Planer or Table Types) 


Cincinnati Gilbert Machine 3366 
Beekman St., Cincinnati 23, 
Front St. and 


Espen-Lucas Machine Works 
Girard Ave., Philadelphia, 

Ex-Cell-O )_Corp., 1200 Cokman Bivd., Detroit 

Giddings. & Lewis Machine Tool Co., Fond du 
is. 

Gray, G. A., Co., Woodburn i. one Penn. 
R. R. Evanston, Cincinnati 

Ingersoll Milling Mch. Co., St., 
ockford, 

Lucas Mch. Tool Div., New ane Mch., Co., 
12302 Kirby Ave. ‘Cleveland 8, Ohio 

Morris Machine Tool Inc., 946-M Harriet 

Orban, Kurt, Inc, "205 East 42nd St., 
New York 17, oN, ¥, 

Partage Machine Co., 1069 Sweitzer Ave., 
Akron 11 

Precise ‘Corp., 1328-30 Clark St., 
Racine ,Wis. 

Turner 9 i Inc., 2625 Hilton Rd., Ferndale 


BORING HEADS 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Conn. 

Tool & Engineering Corp., 2850 
Rochester Rd., Box 429, Royal Oak, Mich. 
Davis Boring tool D Div., Giddings ‘& Lewis 

Machine be Ne Fond du Lac, Wis. 
troit 32, 
Gairing Tool Con 91225 Hoover Rd., Detroit 32, 


Mich. 
Ingersoil a Mch. Co., 2442 Douglas St., 


ockford, Ill. 
Maxwell Co., 420 Broadway, Bedford, Ohio. 
ae ts Tool Corp., 1938 Thomas St., Mead- 
ville 
Mummert-Dixon Co., Hanover, Pa. 
Products Corp., 1328- 30 Clark St., 


Wis. 
Taft-Peirce Mig. Co., Woonsocket, R. 
Engineering Co., 2 


h 
Woodward Heights Bivd., 
nl Continued on page 326) 
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“ More than 40 holes in this 


regularly shaped holes 
are pierced in this stainless 


steel jet engine part to 4 automotive frame member 
very close tolerances— Pa are pierced simultaneously. 
automatically. 


Cylindrical parts can be 
pierced (or related operations) 
from the outside in or % 
inside out using an 


indexing type machine. 
| 
iti A SINGLE SET-UP 
Seven irregular shaped holes Based on a recent development in piercing technique, 
you can pierce more holes simultaneously—faster 
door inner window frame. and with greater accuracy—on Danly Metalworking 
‘ one Equipment. Eliminate awkward multiple handling 
. . pierce all holes faster in a simple, single set-up. 
Built specifically for your piece part, these are only 
‘ ; a few of the advantages of Danly Hydraulic Metal- 


working Equipment: 


Consider these important features! 


e HIGH CAPACITY—Up to 225 tons available per cylinder. 


@ BREAKTHROUGH SHOCK PRACTICALLY ELIMINATED— 
Permits greater capacity without hydraulic circuit or tool trouble 
. . smoother, faster. 


© AUTOMATIC STRIPPING—An integral feature of every 
cylinder ...each station hydraulically strips its punch. This 
unique action simplifies fixturing, is practically foolproof. 


e ACCURACY, FLEXIBILITY—Pierces practically any type of 
hole... round, oblong or irregular to very close tolerances. 


Automotive Inner Window 
Frame Piercing Machine 


“4 
4 
' 
q 
NLY MACHINE SPECIALTIES, IN 
2 
a 
Gap Automotive Frame Jet Engine Shroud 
Frame Press Piercing Machine Ring Piercing Machine : 
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He just contracted with Vinco to 
produce component parts. 


This confidence in Vinco is typical of 
many manufacturers from coast to coast. 
They have learned that whether the parts 
to be produced have close or loose toler- 
ances, these parts will be delivered as 
specified, at a minimum cost and with a 
minimum of scrap. 


VINCO CORPORATION 
‘9113 Schaefer Hwy. 
Detroit 28, Mich, 


Mass Produced Parts 
Gears 

Gear Pumps 
Spline Gages 
Aircraft Gears 


THE TRADEMARK OF DEPENDABILITY, 
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Carboloy Dept., General Electric Co. 


BORING MACHINES 


Chandler Tool Co., 514 Ohio Ave., Muncie, Ind. 
Ex-Cell-O Corp., 1200 Oakman Bliyd., Detroit 


2, M 
Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 
National Automatic Too! Co., Inc., S. 7th and 
Sts., Richmond 
New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 


BORING MACHINES, Jig 
ayy Sip Corp., 100 E. 42nd St., New York 


Cincinnati ‘Bickford Tool Co., 3220 Ferrer Ave., 
inc 

Cleereman Mch. Tool Co., Green Bay, Wis. 
405 Lexington Ave., New York 17, 


Fosdick Mch. bS wok Co., 1638 Blue Rock, Cin- 
cinnati 23 

Kearney & trecker Corp., Milwaukee, Wis. 

Moore Special Tool Co., Inc., 724 Union Ave., 


Conn 
ban, ‘Ine., 205 East 42nd St., 


Pratt & Whitney West Hartford 1, Conn. 
gee oe Tool Corp., 75 West St., New 
Yor 


BORING TOOLS 


Adamas Contide Corp., 999 South 4th St., 
Harrison 

American Steel Foundries, King Mch. Tool Div., 
Paddock Tennessee Ave., Cincin- 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Conn. 
Armstrong Bros. Tool Co., 5200 W. Armstreng 
hicago, Ill. 
Atrax Co. Newington, Conn. 
tool & Engineering Corp., 2850 
Rochester Rd., Box 429, Royal Oak, Mich. 
Bullard Co. Brewster St. Bridgeport 2; Conn. 
Carboloy Dept., General Electric Co. bn 
Roosevelt Park Annex, Detroit 3 32, Mich. 
Davis Tool Div, Giddings 4 Lewis 
00! 


Exell Corp., | 1260 Oakman Bivd., Detroit 
Firth Sterling Inc., 3113 Forbes St., Pittsburgh 
Gairina “Tool Co., 21225 Hoover Rd., Detroit, 
— & Lewis Mch. Tool Co., Fond du Lac, 


— Tool Co., 14400 Woodrow Wilson, De- 

roi ich 

Haynes Stellite Union, Carbide & 
orp., E. 42nd York, 

Kennametal, Inc. 

Lehmann Machine Co., S660" Chouteau Ave., 

Lovejoy Tool Co. Inc., Seringtiond, Vt. 

Maxwell Co., 42 Broadway Bedford, Ohio. 

eg Tool Corp. ., 1938 Thomas St., Mead- 
ville 

Metal Carbides Corp., Y. stown, Ohio. 

OK Tool Co. NOH” 

Tool Co., 21650 Hoover Rd., Detroit 13, 


Union wist Drill Co., Athol, 
Engineering Co., 2, 


Co., Woodward Heights Bivd., 
‘erndale, 


nati 


BRAKES, Press and Bending 
Seth, eye Co., 6984 Machinery Ave., Cleve- 


E. ~Co., 1375 Raff Road, S. W., 
Cincinnati Shaper a Elam and Garrard 


Cleveland Crane & ro. Co., Wickliffe, Ohio. 

Dreis & Krump Mfg. 7416 Loomis’ Bivd., 
Chicago 36, 

Ferracute Machine Co. Bridgeton, 

Peck, Stow & Wilcox €o., South 


ve., Chicago, lil. 
Watson-stillman "es. K. Porter Co., 
Inc., Roselle, N. J. 


BROACHES 
Aumarigan Broach & Mch. Co., Ann Arbor, 


Mic! 
Box 237, 

Roosevelt Park. Annex, Detroit 32, Mich. 

Colonial Broach Co., P. 6. Box 37, Harper Sta., 

Detroit, Mich. 

a Broach Co., 20201 Sherwood Ave., 

ExGell-0" Corp., 1200 Oakman Bivd., Detroit 


Winale Te Tool Works, 2501 North Keeler Ave., 
u ine ‘Mch. TI. Co., Tower St., Hudson, 


National Broach & A Co., 5600 St. Jean 
Ave., Detroit 2, 


Mich. 
Continued on page 328) 
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BW Automatic Thread Grinder is used for high 
Egon thread grinding with either single or multi- 
d wheels on relatively small parts. 


AT MINIMUM COST 


JONES & LAMSON 
AUTOMATIC THREAD GRINDERS: 


Produce threads of better quality and more 
uniform finish 


Reduce handling cost 


Eliminate costly rethreading after heat 
treatment 


Eliminate expensive retooling when specifi- 
cations change 


Reduce cost of gage maintenance 


achine is extremely versatile and is used 
short run jobs ona great variety of preci- 


Built-in accuracy and automatic features, 
make any of these machines a paying invest- 
ment for toolroom or production line. 


Automatic wheel truing 

Automatic infeed on successive cuts 
Automatic sizing 

Rheostat wheel speed control 
Diamond or crush dressing of wheels 
Multi-ribbed threading 

Right and left hand threading 


-8-> When measuring the value of a 

thread grinder remember the extra 

benefits of J&L top-flight con- 

struction. Write Dept. 710 for 
illustrated catalog. 


( 5 achine is used for grinding threads ona 
ive of work from small to large heavy parts. 
Br multi-ribbed wheels can be used. 


JONES & LAMSON MACHINE CO., 512 Clinton St., Dept. 710, Springfield, Vt., U.S.A. THREAD GRINDER DIVISION 
MACHINERY, June, 1953—3827 
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FOR SPECIAL REAMERS ... REMEMBER 


They may not Jook alike, but all of the 
special tools on this page share a com- 
mon function ... because every one is 
a reamer! Each was engineered and 

manufactured by Gorham Tool Company to pro- 

vide a practical solution to a specific production 
machining problem for one of our customers. 


Actually, these reamers represent just a few of 
the many special-purpose cutting tools produced 
by Gorham. Others include milling cutters and 
end mills, inserted blade cutters, flat and circular 
form tools, profile cutters, and carbide tipped 
tools of every description. Gorham “specials” 
are turning problems into profits in thousands of 
plants every day . . . and the one we engineer 
for you will solve your next production machining 
problem, too! Take advantage of our experience. 


Your nearby Gorham Field Engineer is a qualified 
cutting tool expert in both practical design and 
actual application, and his assistance is yours 
without obligation. Just write for his name, or 
send details of your problem direct to us. We'll 
have him get in touch with you promptly. 


Ge TOOL COMPANY 


‘EVERYTHING IN STANDARD “AND SPECIAL “CUTTING TOOLS” | 


14405 WOODROW WILSON ° DETROIT 3, MICHIGAN 
WEST COAST WAREHOUSE: 576 North Prairie Ave., Hawthorne, Calif. 
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Wesson SO, 1220 Woodward Heights Bivd., 
Ferndale, M 

Tool, Inc., "24000 Lakeland Bivd., Cleve- 
and 23, Ohio. 


BROACHING MACHINES 
American Broach & Mch. Co., Ann Arbor, 


Mich. 
Cincinnati Milli igh. Co., Cincinnati, Ohio. 
Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Foote-Burt Co., 1300 St. Clair Ave., Cleveland 


8, Ohio. 
Lapointe Mch. TI. Co., Tower St., Hudson, 


Mass, 

National Broach & — Co., 5600 St. Jean 
Ave., Detroit 2, 

Co., 1560. St., Milwaukee 4, 


Penang K. 215 Main St., Buffalo, N. Y. 
ar Tool, gs 24000 Lakeland Bivd., Cleve- 
and 23, ‘Ohio. 


BRONZE 


American Brass Co., Waterbury 20, Conn. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Chase Brass & Copper Co., Inc., 1949 Rodney 
St., Waterbury 

Johnson Bronze Co., Now "Castle, Pa. 


BRUSHES, Industrial, Wire Wheel, Etc. 


Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land, Ohio. 


BUFFERS 


Black & Decker Mfg. 
Towson, Md. (Portable 

Delta Power Tool Div., Reciwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Gina Machine Co., 414 E. Gardner’ St., 
Beloit, Wis. 

Machinery Builders, 1600 
Douglas Ave., Kalamazoo 54 

standard “Electrical Tool Co., 50 River 

, Cincinnati 4, Ohio 
thee ‘Power Tool Co., Aurora, Wi. 


E. Penna. Ave., 


BULLDOZERS 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. 

American Steel Foundries, Elmes Engrg. Div., 
og Rd., and Tennessee Ave., Cincin- 
nati, 

Atrax Co., New ington, C 

Baldwin- ‘Lima-Hamilton Corp., Philadelphia 42, 


a. 

Ave., El Segundo, Ca 

Lake Erie Engineering all ., Kenmore Station, 
Buffalo, N. 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


BURS 
See Files and Burs, Rotary 


BUSHINGS, Brass, Bronze, Carbide, Etc. 

Adamas Carbide Corp., 999 South 4th St., 
Harrison, N. 

Boston Gear \ Works, 3200 Main St., North 

incy, 

Bunting Grose Gronae Co., Spencer and Carl- 
ton Aves., Toledo, 

Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New Y 

Johnson Bronze Co., New Cartie, Pa. 

Kennametal, Inc., Latrobe, 


BUSHINGS, Hardened 

Danty Machine Specialties, Inc., 2107 S$. 52nd 
Ave., Chicago 

Ex-Gell-0 Corp., 1200 Oakman Bivd., Detroit 


Leland Gifford Co., 1025 Southbridge  St., 

U. S Steel co inc., 436 7th Ave., Pittsburgh, 
a. 


BUSHINGS, Jig 


Colonial Bushings, Inc., P. O. Box 37, Harper 
Sta., Detroit, Mich. 
0 Corp., 1200 Oakman Blvd., Detroit 


Mich. 
Universal Engrg. Co., Frankenmuth, Mich. 


CABINETS, Tool 

Co., 5200 W. Armstrong 
icago, Ill. 
(Continued on page 330) 
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GRADUATED DENSITY 


makes MICRO-KLEAN the most 
effective filter on the market! 


How MICRO-KLEAN compares with 


other cartridge filters 


Compare micro-KLEAN with 


FILTERS WITH THE SAME DENSITY 
THROUGHOUT. The filter media density 
is the same on the pressure and discharge 
surfaces of the element; therefore, dirt 
accumulation is largely on the outside 
surface, choking the cartridge (“‘plaster- 
ing”) and reducing the effective filter life. 


Compare MICRO-KLEAN with 


FILTERS WITH HAPHAZARD DISTRIBU- 
TION OF FILTER MEDIA. Uneven hap- 
hazard media density permits fluid to 
find channels through the filter, and pass 
solids larger than the minimum filter 
spacing. 


Now Look at the advantages 
offered by MICRO-KLEAN. sec 


how the fibre density increases toward 
the discharge side of the MICRO-KLEAN 
filter cartridge? In effect, every Cuno 
MICRO-KLEAN Cartridge is an infinite 
multiplicity of screens, ranging from 
relatively coarse on the outside down to 
10 microns in the center. Because of 
MICRO-KLEAN’S graduated density in 
depth, particles are entrapped within the 
entire depth of the filter element, giving 
the cartridge a much longer effective life. 
Standard cartridge size is 934" long by 
2%" O. D., in densities of 10, 25 and 
50 microns. 


MICRO-KLEAN gives you 


@ greater dirt holding capacity 


@ absolute protection against rupturing or 
channeling of the cartridge 


@ longer effective cartridge life 


REMEMBER ...1F YOU CAN PUMP IT, CUNO CAN FILTER IT 


COMPACT, FULL-FLOW 
FILTRATION FOR 
INDUSTRIAL FLUIDS 


Fewer Cartridge Changes Necessary 
with MICRO-KLEAN filters 


You don’t need a complicated, 
bulky filter to keep contaminants 
out of your chemicals, water, lube 
or fuel oils. Cuno MICRO-KLEAN’S 
compact construction gives you 
full-flow filtration in ~ which 
would limit ordinary filters to by- 
pass service. 

The high porosity and low pres- 
sure drop operation of MICRO- 
KLEAN filters permit this full-flow 
service on gravity, low pressure, 
or suction lines—with no loss in 
operating efficiency. 

Cartridge replacement costs 
are generally cut in half when 
MICRO-KLEANS are used. MICRO- 
KLEAN’s graduated density-in- 
depth provides much greater ca- 
pacity for dirt accumulation 
within the micronic cartridge, giv- 
ing twice the useful life of an 
ordinary filter element. 

Cuno’s exclusive method of 
felting fibres produces a cartridge 
of great structural strength, free 
from channeling or distortion and 
entirely unaffected by moisture 
or acids. And changing cartridges 
can be accomplished in a few 
seconds—only one nut has to be 
removed. 

Send for Cuno’s free filtration 
analysis form, have one of your 
engineers fill it out, and mail it to 
us. We'll let you know exactly 
what you need for your filtration 
requirements—without obliga- 
tion. And take advantage of 
Cuno’s unique ‘‘money-back’’ 
offer. If MICRO-KLEAN doesn’t out- 

rform any filter cartridge you 

ave previously used, we’ll send 
you double your money back. Send 
the coupon today for free MICRO- 
KLEAN bulletin. M.3.5 


Dept.135-€, South Vine Street, Meriden, Conn. | 


| I'm interested in your “money-back” offer. | 
Please send me your filtration analysis form— 
and more information on MICRO-KLEAN for | 
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AUTO-KLEAN (disc-type) + MICRO-KLEAN (fibre cartridge) FLO-KLEAN (wire-wound) 
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AUTOMATIC 
CHUCKING 
MACHINE 


There are no half-finished pieces lying around at 
the end of the day when you put your work on 
this outstanding machine. 


The "1-2-3" feature—available only on 
the Goss & De Leeuw Automatic Chucker 
—provides the means of finish machining 
three ends of a part without changing 
set-up. 


Note some of the typical parts ma- 
chined. Ask for illustrated literature 
giving further details and send samples 
of your work for a cost estimate on 
handling it on the Goss & De Leeuw. 


GOSS &preLEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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CALIPERS 
Aine Corp., 401 Broadway, New York 13, 


Ames, B. C., & Cs, (Dial), Waltham 54, Mass. 
Brown & Sharpe M fg. Co., Providence, R. lL. 
Homestrand, Inc., Larchmont, 
Lufkin Ruie Co., Hess Ave., Saginaw, Mich. 
Miilers Falls Co., ‘Mass 

George ‘Co., Inc., 200 00 Lafayette 

k 12, N. Y. 

Starrett, The L. S., Co., Athol, Mass. 
Taft-Peirce Mfg. oy Woonsocket, R. 1. 


CAM CUTTING MACHINES 
Coe © Corp., 405 Lexington Ave., New York 17, 


Fellows: Gear Shaper Co., Springfield, Vt. 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 

Pratt & Whitney, West Hartford 1 

Sundstrand Tool Co., St., 
Rockford, 


CAM MILLING AND GRINDING 
MACHINES 


Landis Tool Co., Wratten 
Inc., 205 42nd St., 


Precise Products Corp., 1328-30 Clark St., 
Racine, Wis. 

Rowbottom Machine Co., Sheffield St., Water- 
ville, Waterbury, Conn. 


CAMS 
Eisler Engrg. Co., Inc., 760 S. 13th, Newark 3, 


Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Rowbottom Machine Co., one St., Water- 
vilie, Waterbury, Conn 


CARBIDES, TANTALUM, 
TITANIUM AND TUNGSTEN 


Adamas Carbide Corp., 999 South 4th St., 
Harrison, N. 

Allegheny ‘Ludium Steel Corp., Pittsburgh, Pa. 
Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Firth Sterling Inc., 3113 Forbes St., Pitts- 

burg Pa. 
Kennametal, Inc., Latrobe, Pa. 
Metal Carbides Corp. Youngstown, Ohio. 
Super Tool Co., 21650 Hoover Rd., Detroit 13, 


1220 Woodward Heights Blivd., 
Ferndale, Mich. 
Wesson Metal Corp., Lexington, 
Willey’s Carbide Tool e., 1440 YW. Vernor 
Hwy., Detroit 1, Mich. 


CASEHARDENING FURNACES 
See Furnaces, Heat-Treating. 


CASTINGS, Aluminum, Brass, Bronze, 
Magnesium, Etc. 
a eg” Co. of America, Oliver Bidg., Pitts- 


Berhichens 3 Steel Co. (Brass and Bronze only), 
Bethlehem, Pa. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 


CASTINGS, Die 

Aluminum Co. of America, Oliver Bidg., Pitts- 
burgh, Pa. 

American Brass Co., Waterbury 20, Conn. 

Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Iron 


Bethlehem Steel Co., Bethlehem, Pa. 
Brown & Sharpe Mfg. Co., Providence, R. 
Chambersburg Engineering Co., on 


Pa. 
Hansell-Elcock Co., 485 W. 23rd Place, Chi- 


Link Belt €o., 180 W. Duncannon Ave., Phila- 
delphia 20, Pa. 


CASTINGS, Steel, Alloys, Etc. 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., Bethle em, Pa. 
Steel Fdry. & Mch. €o., Birdsboro, 


einen Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich 

— Stellite Div., Union Carbide & Carbon 

ou pt 

Link-Belt Co., 180 W. Duncannon Ave., 
delphia 20, Pa. 

U. S. Steel Corp. ., Columbia Steel Co., Div., 
436 7th Ave.,  Bittsburg Pa. 


(Continued on page 332) 
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No. 406 Campbell Abrasive Cutter 
cuts solid steel bars (of any hardness) 


up to 6” diameter 


CAMPBELL Abrasive Cutting Method 
Sets New Cut-Off Standards 


of cuts you can get on a CAMPBELL Abrasive 
Cutter. If so, let us prove what this remarkable 


@ Recently CAMPBELL was called upon to cut 
samples of 8” x 8” No. 8740 Chrome Molybdenum 
steel each taking 210 minutes the old-fashioned 
way. The buyer was skeptical of the burn-free, 
smooth, close-tolerance cuts that took only 18 
minutes each on the CAMPBELL NO. 480 which 
takes work up to 8” square. He insisted on see- 
ing the CAMPBELL Cutter in operation cutting 
his own steel, which he did at a plant of one of 
our customers. He was convinced and placed 
his order for a CAMPBELL 480. 

eee 
Perhaps you have cutting problems that can 
be solved with the speed, accuracy and quality 


machine will do on your own material. Let us 
show you before your own eyes. 

No matter what hardness or shape of metal 
you must cut repeatedly, if it will fit on one of 
many sizes of CAMPBELL Abrasive Cutters, which 
have a range up to 8” diameter solids and 20” 
diameter tubular, we'll show you how to cut it 
faster and better. Write today for ‘‘Principles of 
Abrasive Cutting.’ Give us the 
material specifications and 
we'll be glad to make 
recommendations. 


CAMPBELL 


“Abr ve 


925 Connecticut Ave., Bridgeport 2, Conn, 
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Where power needs control 


Power- Check 
Gives Precision Control 
Here's your answer to fewer re- 


jects, cleaner work, long tool life 
and less down time on all your ma- 


chine tools. 


NP Power-Check automatically 


governs the 


POWER-CHECK SPARES THE SHOCK .. . spares the machine the die, Easy 
to adjust cto exact limits. Especially suitable for drill presses, milling machines, etc. 


the stroke for which you set it, on 


eliminates the need for special skills, 
is completely self-contained and 
easily applied. 2, 4, 6, 8-inch strokes. 


What's your ap- 
plication? Send for 
free Bulletin No. 


power at any point of = _DC-208-B. 


Power-CHECK 


Boston 19, Mass. 


either manual or pneumatic feed. It 


National Pneumatic Co., Inc. 


I 
1 NATIONAL PNEUMATIC CO., INC. 1 
125 Amory Street 
Boston 19, Mass. 
Please send me without charge a copy of your Bulletin No. DC-208-B 
i describing the Power-Check. We are interested in its possible application to ; 
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CEMENT, Disc Grinding Wheel 
Weis ge] Corp, 333 Nassau Ave., Brooklyn 


CENTERING MACHINES 


Consolidated Mch. Tool Corp., Rochester, N. 

Espen-Lucas Machine Works, Front St. ae 
Girard Ave., Philadelphia, 

Corp., 1200 Bivd., Detroit / 

, Mich 

Jones & Lamson Mch. Co., gy Vt. 

Seneca Falls Mch. Co., Se 

Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 

Triplex Machine Tool Corp., 75 West St., New 

York 6, N. 


CENTERS, Lathe 


Adamas Carbide Corp., 
Harrison, N. J. 


999 South 4th St., 
Carboloy Dept., General Electric Co., Box 237, 


Roosevelt Park Annex, Detroit 32, Mich. 
Chicago-Latrobe Twist i Works, 411 W. 


Ontario St., Chicago 
Firth Sterling, Inc., 3 3413" Forbes St., Pitts- 
r a. 
Gorham Tool Co., 14400 Woodrow Wilson, 


Union & Carbon 
2nd § St., New York 
Latro! Pa. 


Haynes piv 
Corp., 3 
Metal Carbides orp., Youngstown, Ohio 
Morse Twist Drill & Mch. Co., New Bedford, 


Mass. 

South Bend Lathe te ng Inc., 425 E. Madison 
St., South Bend 

Standard Tool Co., 3980 Chester Ave., Cleve- 
land, Ohio 

Super Tool Co., 21650 Hoover Rd., Detroit 13, 


Union Twist Drill Co., Athol, Mas: 
Woodward Heights Bivd., 


40600 Plymouth Rd., 


Wesson Co., 1220 
Ferndale, Mich. 
Whitman & Barnes, 
Plymouth, Mich. 


CHAINS, Power Transmission and 
Conveyor 

Boston Gear Works, 3200 Main St., North 
uincy, Mass. 

Link Bel 220 S. Belmont Ave., Indian- 
apolis 

Ohio ‘Geor "1333 E. 179th St., Cleveland, 


Philadelphia Gear Works, Erie Ave. and G St., 
Philadelphia, Pa. 


CHISELS AND CHISEL BLANKS 
Bethlehem Steel Co., Bethlehem, Pa. 


Chicago preunetas Tool Co., 6 E. 44th St., 
New York, N. 

Cleco Div., Reed Roller Bit Co., 5125 Clinton 
Ave., Houston 20, Texas. 


Thor Power Tool Co., Aurora, Ill. 


CHUCKING MACHINES 
a & Oliver. Inc., Ft. W. 9th St., 


and 13, Ohio 

Co., SF. 2, Conn. 

Gisholt Machine Wwe ie 1245 ashington Ave., 
Madison 10, 

Goss & Mich. Co., 
Kennsington, Con 


Cleve- 


(Multiple Spindle), 


co. "10 New Bond St., Wor- 
cester 
Jones & Lamson Mch. Co., 160 Clinton St., 


Springfield, Vt. 

National Acme Co., Ginsiiple Spindle), 170 E. 
131st St., Cleveland, Ohi 

Potter & Johnston Co., 1027 Newport Ave., 
Pawtucket, R. |. 

Sundstrand Mch. Tool Co., 2531 Iith St., 
Rockford, 

Warner & Sw wasey eo 5701 Carnegie Ave., 
Cleveland 3, Ohi 


CHUCKS, Air Operated 
Cagpenen Chuck Co., Windsor Ave., Hartford 2, 


Con 
Gisholt. Machine 1245 E. Washington Ave., 


Madison 10, 

Hufford Machine Works, , 1700 E. Grand 
Ave., El Segundo, eau 

L ansport Machine Co., Inc., 810 Center 


Logansport, Ind. 
Mead Specialties. Co., 4114 North Knox Ave., 
Chicago 4 hy 


On on page $34) 
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Skinner Chuck Co., 344 Church St., New 
Britain, Conn. 
Tomkins-Johnson Co., Jackson, Mich. e 9 
Cleve- 
and 


by the GRAY PLANER CUB 


Former planing time of steel bars and gibs was cut to 4% when this high speed GRAY 
PLANER CUB was put into action at a leading Midwestern metal fabricating plant. 


This is accomplished by the Cub’s high speed, greater power and tremendous rigidity— 
all essential to heavy duty carbide steel planing. 


Proof of outstanding performance is the fact that this company has two more Cubs on 
order. Built in 24° — 30°’ — 36” sizes. Write for Bulletin 55. 


the job: planing hi-carbon, hi-chrome steel bars 


cut speed 160’ per min. © return speed 300’ per min. two heads e depth of cut 3/32” feed .040 


CINCIMMATI 7, OHIO, A. 
SOLD IN CANADA BY UPTON, BRADEEN AND JAMES, LTD. * SOLD IN LATIN AMERICA BY MACHINE AFFILIATES 
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The Best... Costs less...to Use 


@ When you use WILSON “‘ Rockwell’ Hardness Testers to check 
your products during various stages of manufacture, you will be 
sure. You will prevent costly complaints from your customers. 
The long experience of WILSON’s Standardizing Laboratory en- 
gineers is your assurance of top quality and accuracy in the 


‘*Rockwell’’ Testers you buy. 


Six lmportant Features 


1 Totally enclosed, dirt and dust-proof ‘“‘Zerominder” dial 


gauge 


2 Gripsel clamp screw for quick change and proper seating 


of penetrator 
3 All controls grouped conveniently 


WILSON "Rockwell’”* 
Hardness Testers 


4 Enclosed, easy-to-reach variable speed dash pot 


5 Stainless steel elevating screw 
6 Standardized weights 


WILSON Makes a Complete Line 


There are two types of WILSON ‘‘ Rockwell’ Hardness Testers 
. Regular and Superficial. They come in many styles with 
accessories for testing flats, rods, rounds, and odd 


shapes. For micro-indentation hardness 
testing, there is the WILSON TUKON. 


Write for information and let 
Cc re) us make recommendations 
*Trade Mark Registered 


MECHANICAL INSTRUMENT DIVISION: 


AMERICAN CHAIN & CABLE | 


WILSON 
“ROCKWELL” 
and TUKON 
Hardness 


CHUCKS, Collet or Split 
See Collets 


CHUCKS, Diaphragm 
Van Norman Co., 2640 Main St., Springfield 7, 


Mass. 
Woodworth, N. A., Co., 1300 E. Nine Mile Rd., 
Detroit 20, Mich. 


CHUCKS, Drill 

Erickson Tools, Div. aries Steel Co., 2309 
Hamilton, Cleveland, 

Ettco Co., Inc 592 Ave., Brook- 


lyn, N. 

Jacobs Mf West Hartford, Conn. 

McCrosky nal “Corp. 1938 Thomas St., Mead- 
ville a. 

Orban, Kurt, $o. Inc., 205 East 42nd St., 
New York 17 

Skinner Chuck a. 344 Church St., New 
Britain, Con 

Standard’ Too! Co., 3950 Chester Ave., Cleve- 
land, Ohio. 


Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


CHUCKS, Full Floating 


Erickson Tools, Div. Erickson Steel Co., 2309 
Hamilton, Cieveland, Ohio. 

Errington Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, Staten N.Y. 

Gisholt’ Mch. Co., Madison 10 

ic 


CHUCKS, 
Horton, E., 


n Co., ote Locks, Conn. 
Woodworth, Co., 1300 E. Nine Mile Rd., 


Detroit ‘Mich: 


CHUCKS, Lathes, Etc. 
Buck Tool Co., 220 Schippers La., Kalamazoo, 


ith. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

en Chuck Co., Windsor Ave., Hartford 
, Conn. 

Erickson Tools, Div. Grickoon Steel Co., 2309 
Hamilton, Cleveland, 

Gisholt Mch. Co., Madison TO, 

Jacobs Mfg. Co., West Morttord, 

Jones & Lamson Mch. Co. Springfieid, Vt. 

Horton, E., & Son Co., Windsor Locks, Conn. 

River Lathe & Grinder, Inc., Brighton, Boston 


by "Co., 344 Church St., New 

ain, 

South Ben Bend L Lathe Works, Ine., 425 Madison 

Co., 3950 Chester Ave., Cleve- 
land, Ohio. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 

Zagar Tool, Inc., "24000 Lakeland Bivd., Cleve- 
land 23,’ Ohio 


CHUCKS, Magnetic 

Brown & Sharpe Mfg. Co., Providence, R. |. 
DoAll Co., 254 Laurel Ave., Des Plaines, Wh. 
Hanchett Magna-Lock Corp., Big Rapids, Mich. 
Taft-Peirce ere, Co., Woonsocket, R. I. 
Walker, O. Co., Worcester, Mass. 


CHUCKS, Power Operated 


Skinner Chuck Co., 344 Church St., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 

Erickson Tools, Div. Erickson Steel Co., 2309 
Hamilton, Cleveland, Ohio 

Erington Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, S. 7. 

Jarvis, Charles L., Co. ‘Middletown, Conn. 

McCrosk: "aaa Corp., 1938 Thomas St., Mead- 


ville, 
National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio. 
Procunier $ Safety Chuck Co., 18 S. Clinton St., 
ic 
universal Engineering Co., Frankenmuth 2, 
ic! 


CHUCKS, Ring Wheel 


Gardner Mch. Co., Div. Landis Tool Co., 414 E. 
Gardner St., Beloit, Wis. 


CHUCKS, Tapping 


Mechanical jLoboratory, 24 Norwood 
, Stapleton, S. 1., N. 


"(Continued on page 336) 
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TOG: BITS 


SPECIAL 


‘Ss 


the 


J, omplete Line 


Hercules High Speed Drills are specifically 
designed to provide you with more efficient 
drilling of steel castings, steel forgings, and 
heat-treated steel. 


‘These drills are made from grooved bar- 
stock that is rolled under closely controlled 
temperatures to our exacting specifications. 
These stringent “specs” provide drill stock 
that has uniform grain-structure and crose- 
section practically unobtainable by other 
methods. 


In forming the drill flutes from this grooved bar-stock, a 
hot twisting process further adds to the texture of the steel 
and preserves the natural grain-structure. 

Note the heavy web design of these drills, it also contrib- 
utes to the unusual strength and durability that enables 
Hercules High Speed Drills to withstand greater torsion. 
It will pay you in faster drilling and longer drill life to 
select Hercules High Speed Drills for cutting all grades 
of steel. 


New W & B Drill Catalog Now Available—Send for your free copy today. 


Contact Your Local W & B Distributor  “Mahers of Tools Since 1848" 


NEW YORK | 


CHICAGO LOS ANGELES 
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j OUSTON 


side for unloading. 


prod yction 


Send for your copy 


of this Guide machine designed for you. 


Write today for Catalog No. MA-63 
THE CLEVELAND TAPPING MACHINE 


A Subsidiary of AUTOMATIC STEEL PRODUCTS, INC. 
CANTON 6, OHIO 


screw. 
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Day after day this Cleveland machine has been 
turning out an average of 450 pieces per hour! 
Two cradies operate on a 2 position, air-operated 
shuttle. Operator loads shell in open cradle and 
pushes palm start switch. At end of tap cycle in 
progress the new part is brought into tapping 
position and the tapped part brought out to one 


Cleveland engineers have designed machines to 
meet the special requirements of scores of plants 
throughout the country. Because of their know- 
how—because of the precision tapping achieved 
at high speeds by Cleveland’s famous lead screw 
feed and because several operations can be com- 
bined in one machine—you can be sure of getting 
more perfect pieces per hour with a Clevelan 


co. 


Homestrand, Inc., Larchmont, 

Jacobs ere, Co., West Hartford, Conn. 

McCrosky Tool €orp., 1938 Thomas St., Mead- 
ville, Pa. 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, Ill. 

Skinner Chuck Co., 344 Church St., New 
Britain, Conn. 


CIRCUIT-BREAKERS 


General Electric Co., Schenectady 5, N. Y. 
Westinghouse Electric Corp., Pittsburgh 30, Pa. 


CLAMPING APPLIANCES FOR 
MACHINE TOOLS 


Neise, Karl A., Dept. M, 381 Fourth Ave., 

Standard Shop Equipment Co., Inc., 8299 W. 
Tinicum Ave., Philadelphia, Pa. 

Swartz Tool Products Co., Inc., 13330 Foley 
Ave., Detroit, Mich. 


CLAMPS 


ay tg Bros. Tool Co., 5200 W. Armstrong 

Ave., Chicago, Ill. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Danly Mch. Specialties, Inc., 2107 S. 52nd 
Ave., Chicago 50, Ill. 

DoAll Co., 254 Laurel Ave., Des Plaines, III. 

Lufkin Rule Co., Hess Ave., “Ts Mich. 

Mead Specialties Co., 4114 N. Knox Ave., 
Chicago 41, Ill. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 

Standard Shop Equipment Co., Inc., 8299 W. 
Tinicum Ave., Philadelphia, Pa. 

Starrett, The L. S., Co., Athol, Mass. 

Swartz Tool Products €o., Inc., 13330 Foley 
Ave., Detroit, Mich. 


CLEANERS, Chemical, for Metal 


Bullard Co., Bullard-Dunn Process Div., Brew- 
ster St., Bridgeport 2, Conn. 
bear" ia? Products, Inc., 19 Rector St., New York, 


CLUTCHES 
Clearing “e| Corp., 6499 W. 65th St., Chi- 


38, ill, 
Farrel-Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn. 

Formsprag. Co., 23609 Hoover Rd., Van Dyke, 


Mich. 
a Co., 300 West Pershing Rd., Chicago 


Lipe-Rollway Corp., 806 Emerson Ave., Syra- 
cuse, N. Y 5 
Rockford Ciutch Div., Borg-Warner Corp., 410 
Catherine St., Rockford, Ill. 
big Disc Clutch Co., 1361 Racine St., Racine, 
is. 


COLLARS, Safety 

Link-Belt Co., 220 S. Belmont Ave., Indian- 
apolis 6, Ind. 

Standard Pressed Steel Co., Jenkintown, Pa. 


COLLETS 


Brown & Sharpe Mfg. Co., Providence, R. 1. 

Erickson Tools, Div. Erickson Steel Co., 2309 
_Hamilton, Cleveland, Ohio. 

Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Hordings Bros., Inc., 1418 College Ave, Elmira, 


New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Pratt & Whitney, West Hartford 1, Conn. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 


Sout be nd: Lathe Works 

e athe Works, Inc., 4254. 

Bend, Ind, 
omkins-Johnson Co., Jackson, Mich. 

Union Twist Drill Co., Athol, Seis.” 

Universal Engrg. Co., Frankenmuth 2, Mich. 
Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 

and 23, Ohio. 


COMPARATORS 
See Gages, Comparator. 


COMPARATORS, Optical 
DoAll Co., 254 Laurel Ave., Des q 
Eastman Kodak Co. echester, N. < 
Jones & Lamson Mch. Co., Springfield, Vt. 
Scherr, George, Co., Inc., 200 ‘Lafayette St., 
New York 12, N. Y. 


COMPOUNDS, Clegning 

Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Philadeiphia, Pa. 

Promacte, Inc., 19 Rector St., New York, 


‘(Continued on page 338) 
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Here’s how we measure the “Muscle” in an Alloy Bar 


Columbia alloy bars have muscle—and plenty 
of it. It’s the kind of uniform strength that 
our many customers have learned to rely on, 
because each alloy bar is made to the same 
exacting standards as the last. 

Only specially selected raw material is 
used. This material is subjected to a contin- 
uous series of tests (like the one shown 


above) to verify its exact metallurgical con- 
tent. What's more, each step of our produc- 
tion is rigorously Quality-Controlled by our 
laboratory to produce alloy bars that you can 
use in your production with minimum treat- 
ment and waste. ® More product information 
—technical assistance, too—are yours for the 
asking. Call or write today. 


STEEL & SHAFTING COMPANY 


Pittsburgh 30, Pennsylvania 


SPECIALIZING IN COLO FINISHED STEEL BARS aual SEAMLESS STEEL TUBING 
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24" dia. 


.-. what's more, Lovejoy is set to give good delivery. 
Lovejoy’'s large engineering staff and modern manu- 
facturing plant offer every facility for prompt pro- 
duction of standard milling cutters, as well as specials 
to meet unusual requirements. 


The advanced design of Lovejoy mills offers 
unusual interchangeability of inserted blades and 
wedges in practically all styles and sizes, whether 
standard or special. Users appreciate the economy 
of this feature. And, no matter what the age of your 
Lovejoy housings, blades of H.S.S., alloy and carbide 
are promptly available from stock. 


Our 35 years’ experience in designing and building 
standard and special mills, in all 
sizes, can help you get the best 
results, economically, on all 
milling operations. 


Write for free catalog! 
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COMPOUNDS, Cutting, Grinding, Metal 
Drawing, Etc. 
Cities Service Oil Co., 70 Pine St., New York, 


Gulf Oii Corp., Gulf BI Pittsburgh 30, Pa. 
W. Lehigh Ave., 


National. Broach Mch. Co.. 5600 St. Jean 
Ave., Detroit 2, Mich. (Broaching & Lapping). 
Oakite Products, ‘inc, 19 Rector St., New York, 


Sinclair Refining Co., 630 5th Ave., New York. 
Standard ico. (indiana) 910 S. Michigan, 


, Ltd., 2739 S, Troy St., 


‘Walnut St. Philadelphia, Pa. 

Texas oe 135 E. 42nd St., New York, N. Y. 

Tide Water Associated Oil Co., 17 Battery 
Place, New York, N. Y. 


COMPOUNDS, Resin and Molding 

Bakelite Co., Div., Union Carbide & Carbon 
Corp., 30 E. 42nd St., New York 17, N. Y. 

Generai Electric Co., Schenectady > N. Y 


COMPRESSORS, Air 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, 
Ingersoll- Rand Co., Phillipsburg, N. J. 


CONTOUR FOLLOWER 


Turchan Follower Machine Co., 8259 Livernois 
and Alaska Aves., Detroit, Mich. 


CONTRACT WORK 


Arter Co., 15 Sagamore Rd., 
Worcester 
Mch, “64 State St., Cambridge, 


i Die-Tool & Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 

Diefendorf Gear Corp., ‘920 N. Belden Ave., 
Syracuse, N. 

—- eal Co., Inc., 760 S. 13th, Newark 3, 


Fellows Gear Shaper Co., Vt. 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 
Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 
Hill “Acme Co., 1201 W. 65th St., Cleveland, 
io 
Minster Machine Minster Ohio. 
—— Twist Drill Mch. Co., New Bedford 
ass. 
Mummert-Dixon Co., Hanover 
Acme Co., 170 E St., Cleve- 
a 
Rivett Lathe’ & Grinder, Inc., Brighton, Boston 


35, Mas 

Rockford Meh Tool Co., 2500 Kishwaukee St., 
ock 

Sheffieid Corp., ig Bs field, Dayton, Ohio. 

Co., Ine 255 North 18th St., 
mpe' 


Wieaco” Stenton Ave. and 
Louden St., Philadelphia, Pa. 


CONTROLLERS 
re -Bradley Co., 1326 S. 2nd St., Milwaukee, 


General Electric Co., Schenectady 5, 
Westinghouse Electric Corp., 30; Pa. 


CONVEYORS FOR DUST, CHIPS, ETC. 


Barnes Drill Co., 814 Chestnut St., Rockford, Ill. 
Ca., 300 w. Pershing Rd., Chicago 9, 


COOLANT SEPARATORS 
See Separators, Oil or Coolant 


COUNTERBORES 

Adamas Carbide Corp., 999 South 4th St., 
Harrison, N. 

Allen Mfg. Co., 133 Sheldon St., Hartford 2, 


Conn. 
Besly-Welles Corp., Beloit, Wis. 
Carboloy Dept., yneral Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 3 32, Mich. 
Chicago-Latrobe brit Works, 411 Ww. 
Ontario St., Chi Hi. 

Cleveland Twist Dri Pie. 1242 E. 49th St., 
Cleveland, Ohio 

-O Corp., “1200 Oakman Blivd., Detroit 

Mich 

Firth Starting, Inc., 3113 Forbes St., Pitts- 
burgh 30 

Gairing Tool Co., 21225 Hoover Rd., Detroit 


14400 Woodrow Wilson, 
(Continued on page 340) 
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129 MAIN ST., SPRINGFIELD, VERMONT 
t 
> 
TOOL COMPANY, INC. [ieee 


150% INCREASE IN OUTPUT 
PER DOLLAR SPENT FOR 


WESSON TOOLING 


OLD METHOD 


WESSON 
ENGINEERED METHOD 


Pieces Per Grind 


Tool Cost Per Piece. . .$0.0716 


Grinding Hours 


420 


ON 1 JOB WITH I WESSON TOOL 


SAVINGS 


LEXINGTON, KENTUCKY 
vith WESSON COMPANY, edn’, 


OF OVER *2400° 
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SONMETA. 3 
LZ i — 
CORNER | 
CATERPILLAR TRACK ROLLER SHAFT 
machine. _ Fay automatic 
part roller shaft 
operation: milling and centering 
milling cutter—"® plades 
Tool 
Depth of to 7/16 ..$0.0285 
Hours 
Grinding 
Feed on center 006’ Per Year 
production: 400 pcs per grind; 
50 pcs: per nour 
Grade of carbide: wessonmetal we 
AL CO 
ATION” 


Product Directory 
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Announcing the New 


WERNE 


#5 ano #6 
VERTICAL 


MILLER 


forty horsepower (50 h.p. optional) 


Forty-two spindle speeds from 16 RPM to 1800 RPM 
Fifty table feeds from 9/32” to 80” per minute 
+5 table 20” x90” © 36 table 20” x 110” 


Rise and fall table with manual 
or fully automatic cycle. 


Preselector for spindle speeds and 
table feeds. Feeds may be 
changed while cutting. 


Foolproof table clamps open auto- 
matically when feed is engaged. 


Converts instantly from a tool 
room miller to an automatic 
production machine. 


and unique 
features 
Plain #5 and 
#6 Millers 
also available 
Inquiries are in- 
vited about small- 
er Werner Millers, 
sizes O to 4, with 
tables from 6”x 
20” up to 16"x Prompt and 
73” 
reasonable 


deliveries 
FOR FURTHER INFORMATION WRITE, WIRE, PHONE 


1819 BROADWAY. NEW YORK 23 °« Cl 7-2048 


Haynes Stellite Div., Union Carbon 
orp., E. 42nd New York. 

Kennametal, Inc., Latrobe 

National Tool Co., 11200 Ave., Cleve- 
an 

National Twist Drill & Tool Co., Rochester, 


Mich. 
Pratt & Whitney, es Hartford 1, Conn. 
sents rd Tool 3950 Chester Ave., Cleve- 


land, Ohio 
Starrett S., Co., Athol, Mass 
Super Tool Co., 21650 Hoover Rd., Detroit 13, 


Threadwell 7 Tap & Die Co., 16 Arch St., Green- 
ie 
Union Twist t Drill Co. ., Athol 
hitman Barnes, 40800" Plymouth Rd., 
Piymouth, Mic 
willey’s Tool fe. 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


COUNTERSHAFTS 
Standard Pressed Steel Co., Jenkintown, Pa. 


COUNTERSINKS 

Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

Corp., $200 Oakman Blvd., Detroit 


Gairing To Co., 21225 Hoover Rd., Detroit 


32, 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Ha _ Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York. 
Morse twist Drill Mch. Co., New Bedford, 


Mas: 
National Twist Drill & Tool Co., Rochester, 


ch. 
Peck, Stow & Wilcox Co., corse soa Conn. 
Standard hong Co., 3950 Chester Ave., Cleve- 


Super “yh Co., 21650 Hoover Rd., Detroit 13, 
Union Twist Drill Co., Athol, Mass. 


COUNTERS, Revolution 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Millers Falls Greenfield, 
Starrett, The L. §. Co., Athol, 

eeder-Root, Inc., 20 St, 


Hartford, 
Conn. 


COUNTING DEVICES 


Starrett, The L. S., Co., Athol, Mas: 
Veeder- Root, 20 Sargent st. 


“Hartford, 
Conn. 


COUPLINGS, Flexible 


Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 
Farrel-Birmingham Co., Inc., 25 Main St., 


Ansonia, Conn. 


James D. O., Gopr ste. Co., 1140 W. Monroe 
Chicago 7 
Link-Belt Co. 5. Belmont Ave., Indian- 


apolis 6, 

Philadelphia , ol Works, Erie Ave., and G St., 
Philadelphia, Pa. 

Sier-Bath Gear & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, N. J. 

Westinghouse Electric Corp., Pittsburgh 30, 


COUPLINGS, Shaft 


Boston Gear Works, 3200 Main St., North 
Quine 
a ar Mfg. Co., 1140 W. Monroe 
"Chicago? 


tl. 
Link: Beit Co., 2045 on Huntington Park Ave., 
Philadelphia 40, 
117 Hollier, 


Southwestern Tool’ Co., 
Dayton, Ohio. 

Sier-Bath ‘Gear % Pump So. Inc., 9248 Hudson 
Bivd., North Bergen, 

Standard Pressed Steel ce, Jenkintown, Pa. 


CRANES, Electric Traveling 


Cleveland Crane & Co., Ohio. 
Morgan Engrg. Co. lliance, Oh io. 


CUTTER GRINDERS 
See Grinding Machines, for Sharpen- 
ing Cutters, Reamers, Hobs, Etc. 


CUTTERS, Geor 


Brown & Sharpe Co., Providence 
Corp., pe Oakman Bivd., 6, 
ic 


(Continued on page 342) 
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H BUTTONS FOR MANUAL CONTROL 
VIDUAL SEQUENCE VALVES 


PUSH BUTTONS FOR STARTING AUTOMAT 
DNTROL OF ALL SEQUENCE VALVES 


HINGED HOOD, OPENS AND CLOSES 
AUTOMATICALLY FOR LOADING AND 


BACK _ATTACH 
AIR OPERATED + My 
COMPENSATING = 
3 yaw CHUCK 
TURNING ATT: 
| [MOUNTED ON 
H TAILSTOCK 
J REST 
/ iy CENTER 
“4 f 
; AIR OPERATED 


So-swinc LATHE EQUIPPED 
WITH AUTOMATIC CONTROLS 


REDUCES HANDLING TIME... 


Problem: 'To reduce handling time and operator fa- 
tigue in machining operations on Axle Pinions. 


Solution: A Model AR Automatic Lo-swing Lathe, 
tooled as illustrated, was selected for this job. Work 
is held on centers and driven with an air-operated, 
three-jaw compensating chuck. Five carbide front 
turning tools, two of which are template operated, re- 
duce the length of cut to 1-7/8”, which is the length of 
the taper portion. An additional tool, mounted in a 
tailstock turning attachment, partially removes sur- 
plus material on the threaded diameter in advance of 
the front turning tool which finish turns this diameter. 
Six carbide tools on the rear slide face and chamfer 
the shoulders. 

The machine stops automatically at the end of the 
eycle with spindle stopped, chuck jaws released, tail- 
stock center retracted, hinged hood open and with the 
machined part dropped into a cradle. The operator 
simply replaces the finished part with a rough forging 
and then pushes the two starting buttons, energizing 
the loader controls, which consecutively close the 
hood, places the work between centers, closes the 


4 Tooling area of machine is entirely enclosed, protecting 
operator from flying chips and coolant. 


WV Hinged hood in open position for loading and 
unloading parts. 


NT SUPPLY LINE 


BACK ATTACHMENT 
TOOL HOLDERS 


COMPENSATING TYPE, AIR Be 
OPERATED 3 JAW CHUCK 


TAILSTOCK TURNING 
ATTACHMENT 
, J 


FRO CARRIAGE 
TOOL BLOCK 


WORK PIECE LYING IN CRADLE 


chuck jaws and finally starts the headstock spindle rota- 
tion. The automatic cycle from then on is controlled 
by automatic camming built into the base machine. 

The tooling area of the machine is entirely enclosed 
to protect the operator from flying chips and coolant, 
while cutting at high spindle speeds. Two starting 
buttons, wired in series, oblige the operator to use 
both hands, and are so located that the operator is 
out of range of the closing hood, thereby preventing 
accidents. 

Control buttons on the door of the starter panel 
permit normal operation of individual controls and 
are convenient for setting up and timing loader 
movements. 

Seneca Falls engineering staff is at your disposal to 
help solve your engineering problems. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


COSTS ARE LOWER WITH 


‘ 
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“ACCURACY—" 


‘Universal Tool and 
Cutter Grinders 


Direct Reading for Clearance 


—Reduces Fatigue 
—E£ases Operators’ Jobs 


Grinding cutters quickly and accurately is a must in the mod- 
ern toolroom. Oliver Ace grinders have been turning out 
precision-sharp cutters in toolrooms everywhere for years, 
gaining a solid reputation for their ease, speed and simplicity 
of operation. The Oliver Ace is easy on the operator too, 
since it requires no computation yet handles a wide range of 
cutter grinding. It’s faster on most grinding operations — the 
set-up is simple—the direct reading for clearance reduces 
fatigue, eases operators’ jobs (no stoop . . . no squat... 
no squint). 


Oliver Ace Cutter Grinders have proved their dependability. 
They‘re soundly engineered, efficient, and economical to oper- 
ate. They easily grind the most difficult cutters — giving guar- 
anteed accuracy —excelling on high speed and Tungsten- 
Carbide work. 


Priced to meet your budget, the ACE excels for grinding face mills 


up to 15’’—also, slab mills « slitting saws * dovetail cutters * angular 


cutters * double angle cutters + Fellows helical cutters + reamers 
bd taper reamers ° production gashing. See our catalog in Sweet's Directory 


2 MODELS: Standard and Heavy Duty (illustrated) 
Write Today for Complete Data | o 
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remees Ve Gear Shaper Co., 78 River St., Spring- 

ie 

Horeok-Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn 

Illinois Tool Works, 2501 North Keeler Ave., 
Chicago, Ill. 

Michigan Co., 7173 E. McNiehols Rd., 
Detroit 12, 

Morse Twist Mch. Co., New Bedford, 


Mass. 
National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, ic. (Shavi ng). 
Natlontl Toot Co., 11200 Ave., Cleve- 
lan 
National Twist Drill & TI. Co., Rechone, Mich. 
Pratt & ere: West Hartford 1, Conn. 
Standard Tool , 3950 Chester Ave., Cleve- 
land, Ohio. 
Union Twist Drill Co., Athol, 
Waltham Mch. Wks., en St. Waltham, 


Mass 
Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, ‘Mich. 


CUTTERS, Keyseater 

Davis Keyseater 405 Exchange St., 
Rochester 8, N. 

Ex- Corp., i200 Oakman Blivd., Detroit 

, Mich 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Keo Cutters, 19326 Woodward, Detroit, Mich. 

Threadwell Tap & Die Co., 16 Arch St., Green- 
fieid, Mass. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


CUTTERS, Milling 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Atrax Co., Newington, Conn 

Barber-Colman Co., Rock st, Rockford, IH. 

Beaver Tool & Engineering Corp., 50 
Rochester Rd., Box 429, Royal Oak, Mor cai 

Brown & Sharpe ‘Mfg. Co., Providence 

Carboloy Dept., General Electric Co., “tox. 237, 
Roosevelt Park Annex, Detroit 32, 

Cleveland Twist Drill Co., 1242 E. in “St., 
Cieveland, Ohio. 

Douglas Tool Co., 2300 E. Nine Mile Rd., Hazel 
Park, Mich. 

Corp., 1200 Oakman Blvd., Detroit 


Firth Sterling re 3113 Forbes St., Pitts- 
burgh 30, 
Gairing Tool Co., 21225 Hoover Rd., Detroit 


Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit 

Gorton, George, Mch. Co., 1110 W. 13th St., 
acine 

Hanson- Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn. 

Ha no Stellite Div., Union Carbide & Carbon 

30 E. 42nd’ St., New York, N. Y. 

iinols ‘Tool Works, 2501 North Keeler Ave., 
Chicago, III. 

In abe a nine Mch. Co., 2442 Douglas St., 
ockford 

Kearney & + Corp., Milwaukee, Wis. 

Kennametal, Inc., Latro a, 

Lovejoy Tool Co., Inc., § rin field, Vt. 

ey Tool Corp., 1938 Thomas St., Mead- 
ville 

Morse ‘Twist Drill & Mch. Co., New Bedford, 


Mas: 

National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio 

National Twist Drill & i Co., Rochester, Mich. 

OK Tool Co., Milford, N. 

Onsrud Machine Works, gtd 3940 Palmer St., 

Pratt & aati. West Hartford 1, Conn. 

Co., 21650 Hoover Detroit ¥3, 


ae Tool Co., 3950 Chester Ave., Cleve- 

an io. 

Tomkins-Johnson Co., pean, Mich. 

Union Twist Co., Athol, Mas: 

Wesson Co., 1220 Weslaard Heights Bivd., 
Ferndale, ‘Mich. 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


CUTTERS, Rotary 
See Files & Burs, Rotary. 


CUTTING COMPOUNDS 
es’ Compounds, Cutting, Grinding, 


CUTTING AND GRINDING FLUIDS 


Cimcool Div., Cincinnati Milling Mch. Co., 
Cincinnati, Ohio 
Cities Service Oil Co., 70 Pine St., New York, 


N. 
DoAll Co., 254 Laurel Ave., Des Plaines —™ 
Gulf Oil Corp., Gulf Bldg.,’ Pittsburgh 30, P 
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CHINE TOOLS 
INSTRUMENT CO. 
DRILL POINT THINNERS 
: TEMPLATE TOOL GRINDERS 
1410 E. MAUMEE + ADRIAN, MICHIGAN Mitt CRINOERS 
OIE MAKING MACHINES 


Badime ens: HISTORY NO. 34 


PRODUCING A TELEPHONE 
OF IRON 


Hand load formed blank to 
indexing fixture type dial. 


a BRIDGEPORT CONN, 


1 vert. drill spdi. 


Indes 90°. 


tr 


loading position. 


1 vert. drill spd. 
Avtomatic eject, 


Index 90°. 


Indes 90°. 


90° 6 Drill one 0625 dia. hole 9/32 deep in 


Drill one .081 dia. hole .125 thru top of trunnion—1 horiz. drill spdl. 
second trunnion and in line with “:) 
other hole — 1 vert. am spdi. 7 


Drill one 047 dia hole 3/16 deep in 
top of trunnion —1 horiz. drill spdi, 


PRODUCTIONS The Bodine 42-30 automatic “You Can't Meet 

horizontal dial type of machine (one of 6 standard Tomorrow's Competition 
sizes) is equipped with 5 drill spindles (3 vertical, 2 with Yesterdiatie Miichinn Teale” 
horizontal) and special fixtures which automatically : 
index the work 90° four times during the cycle. Pro- THE 

duction: 500 pieces (2500 operations) per 50-minute 


hour at 10 strokes per minute. 
ACCURACY: Alignment of two .081 dia. holes i] | | | F 
+.002; other hole locations to within 010, hole ; 


diameters held to +.002. CORPORATION 


BRIDGEPORT 5, CONWECTICUT 
WRITE FOR INFORMATION on high-speed repetitive produc- 
tion with combinations of drilling, tapping, milling, screw 
inserting, staking, and assembly. 


AUTOMATIC DIAL TYPE DRILLING MILLING, 
TAPPING, AND SCREW INSERTING MACHINES 
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Product Directory 


For Dependable 
Pump Replacements! 


GET THIS HELPFUL — 
GUIDE 


moots 
SMALL INDUSTRIAL 


The new Tuthill 
Catalog No. 101 on 
the Model L series of 
pumps presents the 
information you need 
to help you in selecting 
the right pumps for 


replacements on your equipment. It includes a special 


Pump Guide on Model L applications, plus 
complete specifications and 
performance data. Write for your 
copy of Catalog No. 101 today. 


Tuthill Modol in 
LUBRICATING, 
CIRCULATING 


TUTHILL 


Pumps are designed for 


HYDRAULIC, TRANS 
NSFER, 
and BURNING SERVICE. 


TUTHILL PUMP COMPANY 
Dependabl 


Pumps since 1927 


939 East 95th Street, Chicago 19, III. 
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Houghton & Co., 303 W. Lehigh Ave., 


Philadelphia, Pa. 
Sinclair Rating Co., 630 Sth Ave., New York, 


Standard Oil es (Indiana), 910 S. Michigan, 
Ch 
Stuart, D. A., “Oil Co., Ltd., 2739 S. Troy St., 


Chica 23, 

2608 Walnut St., Pa, 

Texas co, 135 E. 42nd St., New York, 

Tide Water Associated Oil Co., 17 Battery 
Place, New York, 


CUTTING-OFF MACHINES 

Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio. 

Brown & Bie ria Co., Providence, R. 

Cone Automatic M Co., Windsor, Vt. ‘othe 


Type). 
Consolidated Mch. Tool Co., 
Landis Machine Co., Waynesboro (Pipe). 
Modern Machine Tool Co., a Water St., 
Jackson, Mich. (Lathe Tos 3 Tubing). 
Pines Engineering Co., Inc., Aurora, 


CUTTING-OFF MACHINES, 
Abrasive Wheel 
Mch. Div., American & Cable, 
929 Conn. Ave. Bridgeport, Con 
Delta Tool Div., "Mtg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 


CUTTING-OFF MACHINES, Cold Sow 
See Sawing Machines, Circular. 


CUTTING-OFF MACHINES, 


Metal Band Saws 

Armstrong-Blum Mfg. Cos 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

ine Co., 3134 Sheridan Rd., 
e 


Grob Bi Bros., Grafton, Wis. 


CUTTING-OFF TOOLS 
Aliegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Co., 5200 W. Armstrong 


DoAll €o., 25 Path Ave., Des Plaines, Ill. 
Firth Sterling Inc., 3113 Forbes St., Pitts- 


0, Pa. 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 
Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York, 
Ilinois ‘Too! Works, 2501 North Keeler Ave., 


Chicago, 
Latrobe, Pa, 
Luers, J . Mil Iton,. 12 Pine St., Mt. Clemens, 


Mic 

Pratt & nan West Hartford 1, Conn. 

Wesson Co., 6 Woodward Heights Bivd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


CUTTING-OFF WHEELS, Abrasive 


Bay State Abrasive Co., Westboro, Mass. 
oo Co., Buffalo Ave., Niagara Falls, 


1 New Bone St., Worcester, Mass. 
Smit, J rk Sons, Inc., Murray Hill, N. J. 


CYLINDER BORING MACHINES 

as > ee. Inc., Sta. F, P. O. Box 101, Toledo 
Consolidated Mch. Tool Corp., Rochester, N.Y. 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
-O Corp, 1200 Oakman Bivd., Detroit 
Ingersoll Milling Mch, Co., 2442 Douglas St., 


‘ockford, Ill. 
Moline Tool Co., 102 20th St., Moline, Ill. 


CYLINDERS, Air 


Bellows Co., 230 W. Market St., Akron, Ohio. 

Hiagenorie Corp., 1101 S. Kilbourn Ave., Chicago, 

Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41, Ill. 

Nationa (omy Co., , 127 Armory St., 
Boston 19, Mas 

Rivett Lathe’ & Grinder, Inc., Brighton, Boston 


Tomkine-Johneon Co., Jackson, Mich. 


CYLINDERS, Hydraulic 


Barnes, John S., Corp., Rockford, Ill. 
Hannifin Corp., ‘1101 S. Kilbourn Ave., Chicago, 


Hydroulie Press Mf 
g. Co., 300 Lincoin Ave., 


Logansport Machine Co., , Ine., 810 Center Ave., 
Logansport, Ind. 
(Continued on page 346) 
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Note the big precision bearings 
and the big shaft. 


A pair of precision thrust beare 
ings stabilize the shaft against any 
axial movement in either direc- 4 
tion. (No end play) 

The double row cylindrical rolf 
bearings carry the radial 4am 
with ease and at low temp@aml 


Power-Max 25 HP 


Send us your 
and ask for Catalog No. 59. 


POPE Heavy Duty Wheel-Head Spindles are designed for a wide variety of applica- 
tions such as grinding, boring, milling, drilling and many other operations requiring 
PRECISION COMBINED WITH RUGGEDNESS in the spindles. 


For continuous production and trouble-free operation THERE’S NOTHING LIKE 
A POPE SPINDLE WITH ROLLER BEARINGS, 


ECISION SPINDL 
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KELLER Air Tools 


for heavy production grinding 


ANOTHER EXAMPLE OF 
Kewer Air Tools 


engineered to industry 


Direct drive 
air motor 
Light weight 
and balance 


FACTS IN BRIEF 


ABOUT KELLER PNEUMATIC GRINDERS 


Keller Pneumatic Grinders com- 
bine great power with light weight . . . 
simplify the work of snagging cast- 
ings, removing fins, dressing and pol- 
ishing. Their spindles are specially 
hardened to reduce wear on the dou- 
ble-row bearings. 


Keller Grinders have earned an en- 
viable reputation for smooth opera- 
tion through years of service. Gov- 
ernor maintains a constant speed that 
saves wear on grinding wheels. 


Low air 
consumption 


Less fatiguing 
to operator 


Keller also makes die grinders 
and vertical grinders 


Send for’ 


FREE 16-Page Booklet 


for more information and interesting 
ideas on air tool application 


Keller Tool Company, Grand Haven, Mich. 


Please send me a free copy of your booklet on 
Pneumatic Grinding and Cutting Tools 


Address 


City 
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National Forge & Ordance Co., Irvine, Warren 
County, Pa. 
National Pneumatic Co., Inc., 127 Armory St., 
Boston 19, Mass. : 
Oiigear Co., 1560 W. Pierce St., Milwaukee 4, 
Is. 
Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill 

Tomkins-Johnson Co., Jackson, Mich. 


DEALERS, Machinery 


Botwinik Bros. of Mass., Inc., 14 Sherman St., 
Worcester, Mass. 
Motch & Merryweather Mchry. Co., Penton 


Bidg., Cleveland, io. 
Son, Inc., 2558 W. 16th St., 


Ryerson, Jos. 
Chicago 18, 

Simmons Mch. Tool Corp., 1600 N. Broadway, 
Albany, N. Y. 


DEMAGNETIZERS 
Blanchard Mch. Co., 64 State St., Cambridge, 


Mass. 
shy Mch. Co., 10 New Bond St., Worcester 6, 
ass. 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Taft-Peirce Mfg. Co., Woonsocket, R. |. 
Walker, O. S., Inc., Worcester, Mass. 


DESIGNERS, Machine and Tool 


Cyril, 6984 Machinery Ave., Cleve- 
an 
Beaver Engineering Corp., 
Rochester Rd., Box 429, Royal Oak, Mich 
er tag Special Mchry. Co., 287 Homestead 
Conn. 
“re Mfg. Co., 19679 John R St., 


Pioneer ae & Mfg. Co., 19679 John R St., 
Detroit, Mich. 

Pratt & Whitney West Hartford 1, Conn 

Sheffield Corp., 721 Soringtiale Gayton, Oh Ohio 

Sundstrand Mch. T 2531 11th St., 
Rockford, Ill. 


DIAMONDS AND DIAMOND TOOLS 
Smit, J. K., & Sons, Inc., Murray Hill, N. J. 


DIE-CASTING 
See Castings, Die. 


DIE-CASTING MACHINES 


British Industries Corp., International Mchry. 
Div., 164 Duane St., New York, N. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Lote Erie Engineering Corp., Kenmore Station, 
uffalo, N. 

Reed-Prentice Corp., 677 Cambridge St., Wor- 
cester, Mass. 


DIE CUSHIONS 
=, ¢. W., Co., 1375 Raff Rd., S. W., Canton, 


io 

C.earing a Corp., 6499 W. 65th St., Chi- 
cago 

Verson Alisteel Press Co., 93rd St. and S. 
Kenwood Ave., Chicago, III. 


DIE INSERTS, Carbide 


Adamas nae Corp., 999 South 4th St., 
Harrison, N. 

Allegheny Ludtuin Steel Corp., Pittsburgh, Pa. 

Carboloy D , General Electric $3 237, 


Firth Sterling Inc., 3113 Forbes St. Pitts- 
burg a. 

Kennametal, Inc., Latrobe, Pa. 

Metal Carbides Corp. Ohio. 

Carbide Tool W. Vernor 
Hwy., Detroit 1, Mich. 


DIEMAKERS’ SUPPLIES 

Allied a Corp., 12677 Burt Rd., Detroit 
, Mich, 

Danty Mch. Inc,, 2107 S. 52nd 
Ave., Chicago 50, Ill. 

Detroit’ Die 4 Sorp., 2895A W. Grand Bivd., 
Detroit 2, 

Producto 990 Housatonic Ave., 
Bridgeport, Conn. 

U. S$. Tool Co., Inc., 255 North 18th St., 
Ampere, 


DIEMAKING MACHINES 


Grob Bros, Grafton, Wis. 

Kearney & Trecker Corp,, Milwaukee, Wis. 

Oliver Instrument Co., 410 E. Maumee St, 
Adrian, Mich. 


(Continued on page 348) 
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...flere’'s another good reason why: 


| ease orm 


operation 


PUSHBUTTON CONTROL for fast, easy, foolproof 
operation. Includes arrangement for 
clamping head and column with one 
button, with one movement! 


2-HAND CONTROL . . . everything located within 2 LEVERS... not three, but 2 levers control 36 SHIFT FROM DIRECT READING SPEED PLATE. A// 36 
the arcs of a man’s two hands. No grop- spindle speeds. Simplified 2-lever control spindle speeds located instantly. No com- 
- ing. No fumbling. No lost motion... shortens machining cycle. More speeds plicated 3-lever position charts to decipher. 
every move counts. Saves time and energy. mean wider range, more selectivity. Spindle speed setting shown: 237 rpm. 


No OTHER RADIAL DRILL has pushbutton control .. . it’s 
a Carlton exclusive. 

No other radial drill can offer such easy, speedy operation. 
No other radial drill can offer this combination of design, 
construction and operating advantages: pushbutton con- 
trol, low hung drive, modern lubrication, 3-unit power 
clamping. There are many others, too numerous to mention 
here. Why not write us today for “the hole story.” THE 
CARLTON MACHINE Toot Co., CINCINNATI 25, OHIO. 
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New Multiple Plate Clutches; 
available in Models MOS 
(single) and MOD (duplex, 


pus Built for Long Life... 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin - HYDRAULIC DIVISION, Rockford, Illinois 


BRANCHES: CLEVELAND + DALLAS + DETROIT + LOS ANGELES » NEWARK + NEW ORLEANS + SEATTLE + TULSA 
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Precise Products Corp., 1328-30 Clark St., 
ine, Wis. 


DIE SETS, Standard 


Danly Mch. a Inc,, 2107 S. 52nd Ave., 
, 

Detroit Die Set Corp., 2895A W. Grand Bivd., 
Detroit 2, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Producto Mch. Co., 990 Housatonic Ave., 
Bridgeport, Conn. 


DIE-SINKING MACHINES 


American Steel Foundries, Eimes Engrg. Div., 
R Tennessee Ave., Cincin- 
nati, 


Ohio. 
Cincinnati Milling Mch. Co., Cincinnati, Ohio. 
Gorton, George, Machine Co., 1110 W. 13th St., 
Racine, 
Orban, Kurt, Co., Inc, 205 East 42nd St., 
New York 17, N. Y. 
Pratt & Whitney, West Hartford 1, Conn. 
Reed-Prentice Corp., 677 Cambridge St., Wor- 
cester, Mass. 


DIE-SINKING PRESSES 
Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


‘a. 
Kearney & Trecker Corp., Milwaukee, Wis. 


DIE STOCKS 
See Stocks, Die. 


DIES, Lettering and Embossing 


Hoggson & Pettis Mfg. Co., 149 Brewery St., 
‘Toe Haven, Conn. 


DIES, Sheet Metal, Etc. 
Allied Products Corp., 12677 Burt Rd., Detroit 


23, Mich. 

om, © ril, Co., 6984 Machinery Ave., Cleve- 
a , Ohio. 

Bliss, E. W., Co., 1375 Raff Rd., S. W., Canton, 


hio 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Coiumbus Die-Too Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 

Dreis & Krump Mfg. Co., 7416 Loomis Bivd., 
Chicago 36, Ill. 

Ferracute Mch. Co., Bridgeton, N. J. 

Jahn, B., Manufacturing Co., Ellis St., New 
Britain, Conn. 

Metal Carbides Corp., Youngstown, Ohio. 

Mullins Manufacturing oP. lem, Ohio. 

Niagara Mch, & Tool Wks., 683 Northland 
Ave., Buffalo, N. Y. 

Pioneer Pump & Mfg. Co., 19679 John R St., 
Detroit, Mich. 

Sheffield Corp., 721 ingfield, Dayton, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket, R. |. 

V & O Press Co., Div. Emhart Mfg. Co., 
Hudson, N. Y. 

Verson Allsteel Press Co., 93rd St. and S. 
Kenwood Ave. =. 

Waltham Mch. Wks., ‘on St., Waltham, 

ass. 


DIES, Threading 
a gg Div., Union Twist Drill Co., Derby 


ne 
Card, §. W., Mfg. Co., Mansfield, Mass. 
Detroit Tap & Tool Co., Detroit, Mich. 

Eastern Mch. Screw Corp., New Haven, Conn. 
Geometric Tool Co., Westville Station, New 

Haven 15, Conn. 

Greenfield Tap & Die Corp., Greenfield, Mass. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio. 
Morse Twist Drill & Mch. Co., New Bedford, 
ass. 
wo Acme Co., 170 E. 131st St., Cleveland, 


Pratt & Whitney, West Hartford 1, Conn. 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 
Standard Tool Co., 3950 Chester Ave., Cleve- 
land, Ohio. 
Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 
Winter Bros. Co., Rochester, Mich. 


DIES, Threading, Opening 


Eastern Mch. Screw Corp., New Haven, Conn. 

Errington Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, S. N.Y. 

Geometric Tool Co., Westville Station, New 
Haven 45, Conn. 

Hill Acme Co., 1201 W. 65th St., Cleveland 


io. 
Jones & Lamson Mch, Co., 160 Clint ’ 
Springfield, Vt. 
Landis Mch. Co. Pa. 
National Acme €o., 170 E. 131 st St., Cleveland, 
0. 


Sheffield Corp., 721 Springfield, Dayton, Ohio. 
(Continued on page 350) 
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GO years in the business, with over [/\ 
1,500 different types of power tools 
available, THOR POWER TOOL COM- 
PANY is well qualified to give you 


sound, impartial advice on ALL portable power tool problems. 


Thor—and only Thor—specializes exclusively in the manufacture of 
portable power tools . . . of ALL types. 

For money-saving, cost-cutting IDEAS, write for Thor Power 
Tool Catalogs or a “get acquainted”’ call from a Thor service 


engineer. Thor Power Tool Company, Aurora, Ill. Sales and —" 
YOUR FILES ARE INCOMPLETE if you do not 


Service Offices in Principal Cities. have the latest Thor Tool catalogs covering Thor Air 
Tools, Thor Universal Electric Tools, Thor 180 Cycle 
and 360 Cycle High Frequency Electric Tools. Use 
coupon below. 


THOR POWER TOOL COMPANY 
Please send catalog covering Thor 
Tools Universal Electric Tools 
B 180 Cycle High Frequency Electric Tools 
2 (CD 360 Cycle High Frequency Electric Tools 
UNIVERSAL Augers Core Busters Lubricators Rivet Busters Spike Drivers i C) Please have your service engineer call 
ELECTRIC Backiill Couplings Nail Drivers Rivet Squeezers Tappers 
Tampers Feed Mechanisms Nut Setters Rock Drills Valve Retacers Your Name 
Balancers Fender Hammers Paving Breakers Sanders Valve Seat 
AIR Belt Sanders Files Pin Drivers Saws Grinders os 
Bench Grinders Grinders Polishers Scaling Hammers Wire Brush tiisd 
— 
ipping Hammers Hois mers ers ect 
Clay Diggers Impact Wrenches Reamers Nibblers i 
City & State 
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ENGINEER 
INSTALLS 


@ Lamina for motors is forced out of a guide and drops 
on the slide below. When the predetermined weight oper- 
ates the MICRO switch, the air cylinder is actuated and 
pushes the lamina to the next assembly position. 

This ingenious device for automatically weighing and 
handling materials is but one of innumerable uses plant 
superintendents, electricians and maintenance men are 
finding for these rugged, dependable MICRO switches. 

° Complete stocks of MICRO switches are available from 
distributors in 142 key cities for your convenience in select- 
ing the switches which can make your present equipment 
safer, more automatic and more productive. 

Are you receiving MICRO TIPS? If not, and you would 
like to receive up-to-date information on what other piant 
engineers have done with MICRO switches, send your name 
and address now and we will see that you get this idea- 
packed publication regularly. 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


MAKERS OF PRECISION SWITCHES H 
FREEPORT, ILLINOIS ae 
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DIES, Thread Rolling 
Detroit Tap & Tool Co., Detroit, Mich. 
Pratt & Whitney, West “Hartford, 1, Conn 
Reed Rolled pero Die Co., . ‘0. Box 350, 


Worcester 1, 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 


DISCS, Abrasives 
Co., Buffalo Ave., Niagara Falls, 


Gardner Machine Co., 414 E. Gardner St., 


Beloit aves, 

Norton 5 New Bond St., Worcester, Mass. 

Simonds Abrasive Co. Tacony and Fraley Sts., 
Bridesburg, Philadelphia, P Pa. 

Smit, J. K., Ws Murray Hill, N. J. 

Walls Sales Corp., "333 Nassau Ave., Brooklyn 


DISINTEGRATORS 


Metaimaster Div., Clinton Machine Co., Clin- 
ton, Mich. 


DIVIDING HEADS 
See Indexing and Spacing Equipment 


DOWEL PINS 
ae Mfg. Co., 133 Sheldon St., Hartford 2, 


onn. 

Danly Mch. aie Inc., 2107 S. 52nd Ave., 
Chicago 5 

Detroit Die Set Sore, 2895A W. Grand Bivd., 
Detroit 2, Mich 

Producto Machine Co., 990 Housatonic Ave., 
Bridgeport, Conn. 

U. §S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


DRAFTING MACHINES 


Universal Drafting Mch. Corp., 7960 Lorain 
Ave., Cleveiand, Ohio. 


DRESSERS, Grinding Wheel 


Carboloy Dept., General Electric Co., Box 237 
Roosevelt Park Annex, Detroit 32, Mich. 
Erickson Tools, Div. Erickson Steel ‘Co., 2309 

Hamilton, Cleveland, Ohio. 
-O 1200’ Oakman Bivd., Detroit 
Mi 
Hoglund Engrg. & Mfg. Co., Inc., Berkeley 
Heights 


Metal Carbides Corp. ., Youngstown, Ohio 

Meyers, W. F., Co., Bedford, | 

Moore Special Tool Co., Inc., 724 Union Ave., 
Bridgeport, Conn 

Norton Co., | New Bond St., Worcester, Mass. 

Sheffieid Corp., 721 Springfield, Dayton, Ohio. 

Tool ‘Co., 3950 Chester Ave., Cleve- 
an 

21650 Hoover Rd., Detroit 13, 


Vince Corp., 9113 Schaefer Hwy., Detroit 28, 
Mich. 


DRIFTS, Drill 


oe Bros. Tool Co., 5200 W. Armstrong 

hicago, 

Beaver Tool Engineering Corp., 2850 Ro- 
chester Rd., Box 429, Royal Oak, Mich. 

Chicago- Latrobe Twist ‘Drill Works, 411 W. 
Ontario St., Chicago, III. 

Standard Tool Co., 950 Chester Ave., Cleve- 
land, Ohio. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILL HEADS, Multiple Spindle 


Baker Bros. we Station F, P. O. Box 101, 
Toiedo 16, 0 

Barnes Drill Chestnut, Rockford, III. 

ie ig Forge Co., 490 Broadway, Buffalo, 


Canedy-Otto Div., Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati, Ohio. 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 
wn Mechanical Laboratory, 24 Norwood 
Etteo Tool Inc., 592 Johnson Ave., Brook- 


1200 Oakmaon Bivd., Detroit 
Govre Nelson Co., 1933 Antoinette St., Detroit 

Moline Tool Co., 102 20th St., Moline, Ill. 

Thriftmaster Products Corp., 1076 N. Plum St., 
Lancaster, Pa. 

United States Drill Head Co., 616 Burns, 
Cincinnati, Ohio 

Zagar Tool, tnc., 34000 Lakeland Bivd., Cleve- 
land 23, Ohio. 


(Continued on page 352) 
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manufactured under US, Pot 2,411,496 
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WALDES 


REG. U. S. PAT. OFF 


GROOVING TOOL 


MADE BY THE MANUFACTURERS OF WALDES TRUARC RETAINING RINGS. 
WALDES KOHINOOR, INC., 47-16 Austel Place, Long Island City 1, N.Y. 


Waldes Truarc Grooving Tool manufactured under U.S. Pat. 2,411,426 


Now, a complete new 20-page catalog 
for the Waldes Truarc Grooving Tool 


°**the One Versatile Tool Designed 


write NOW For THis New 20-PAGE CATALOG 


for High Speed, Precision Cutting of 
Internal Grooves in Housings and Bores 


Here is the most complete catalog ever pub- 
lished — on the cutting of internal concentric 
recesses. Complete with descriptive, illus- 
trated information and data charts showing 
how the Waldes Truarec Grooving Tool can 
solve virtually every internal grooving prob- 
lem you may have. Shows how even unskilled 
labor can perform precise, production-line 
operations. 


Facts and figures on the Waldes Truare Grooving 
Tool . .. its special features, modifications and 
adaptations. 


Data showing how the Waldes Grooving Tool cuts 
accurate grooves in housings with diameters from 
| .250 to 5.000 inches. 


Charts describing various cutters: single, mul- 
tiple, beveled and special profiles. Description of 
bottom adaptors, elongated spindles, and extend- 
_ed bushings . . . for solving particular problems. 


Location of grooves under varying conditions: in 
bores, housings, and blind holes. 
Diagrams and easy-to-follow instructions on the 
_ set-up of the Grooving Tool. 

5 full pages showing 17 case histories covering 
the range of typical problems and solutions. 


Complete information on how to select the right 
model tool .. . and the right accessories . . . for 
particular job. 


MO65 
Waldes Kohinoor, Inc., 47-16 Austel Place 
Long Island City 1, New York 


Please send me your new 20-page Catalog on 
the Waldes Truarc Internal Grooving Tool. 


Title___ 


Company. 


Business Address 


Zone___ State 


City. 
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Dial Comparator 


Dial Indicators 


One of America’s largest and most St Special_Mchry. Co. 
famous mass-producers recently chose Ames as preferred source of 


The reasons behind this decision are the very reasons why you 
should standardize on Ames dial indicators and dial gauges: — the 
Ames “Hundred Series” indicators available in four sizes, fit 
every measuring requirement; they are accurate, sensitive, low 
in friction, yet are rugged and tough — give more on-the-job 
time. All Ames products embody latest design and 
highest-quality materials; they are manufactured 
by methods and machines that are exc/u- 
sive with B, C. Ames Co. 


No. 26 
Ames 
Dial Depth Gauge 
No. 11C 
Dial + Ae Send today for your free copy 
No. 517 of Catalog No. 58 


ter Dial Indicators 8, Ohio 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford, lil. 

Beaver Tool & ‘Engineering Corp., 2850 Ro- 
chester Rd., Box 429, Royal Oak, Mich. 

Bellows Co., 230 W. Market St., Akron, Ohio. 

Deita Power Tool Div., Rockwell Mfg. Co., 
614G N. oy Ave., Pittsburgh 8, Pa. 

Keller Tool Co. and Haven, ——_ 

Mch. Tool Corp., H, 

Corp., infield Drive, 
Park, Calif 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio 

Precise Prepac ‘Corp., 1328-30 Clark St., 
acine, 

Rehnberg-Jacobson Mfg. Co., 2135 Kishwaukee 
St., Rockford, 

Snow Mfg. Ca, 435 Eastern Ave., Bellwood, Ill. 


DRILL SOCKETS 
Bros. Co., 5200 W. Armstrong 
hic 


Greenfield Top 4 Bie Corp., Greenfield, Mass. 
Morse Twist Drili Mch, Co., New Bedford, 


Mass. 
— Twist Drill & Tool Co., Rochester, 


Pratt & Whitney, West Hartford 1, Conn 
Standard Tool Co., 3950 Chester Ave., Cleve- 


Ohio. 
Union Twist | Drill Co., Athol, 
Whitman & Barnes, Plymouth Rd., 
Plymouth, Mich. 


DRILL STANDS 


Cleveland Co., 1242 E. 49th St., 
Cleveland 

Greenfield top Die Corp., Greenfield, Mass. 

Morse Twist Drill Mch. Co., New Bedford, 


ass. 
oe Twist Drill & Tool Co., Rochester, 


Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio 

Standard Tool Co., ‘3950 “Chester Ave., Cleve- 
land, Ohio. 

Thor Power Tool Co., 

Union Twist Drill Co. A thol, Mass. 

Whitman & Barnes, 10800 Plymouth Rd., 

Plymouth, Mich. 


DRILLING MACHINES, Automatic 
Baker Bros., we, Station F, P. O. Box 101, 


Toledo 10, 
Barnes Drill Chestnut, Rockford, Ill. 
Barnes, W. F. & John, Co., 201 S. Water St., 


Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

Bodine Corp., Mt. Grove St., Bridgeport, Conn. 

Consolidated Mch. Tool Corp., Roc ter, N. Y. 

, 287 Homestead 


Hartford, Conn. 

Kingsbury Mch. Tool Corp., 

M Corp., Drive, 
enlo Park, 

Millholland, W. Machinery Co., 6402 West- 
field Bivd., 

Machine Tool Inc., 946-M Harriet 

Cincinnati 3, 

Notions Automatic Too Co., Inc., S. 7th and 
N. Sts., Richmond 

Snow Mfg. Co., 435 Ma ll Ave., Bellwood, Il. 

Turner Bros. ‘Inc., 2625 Hilton’Rd., Ferndale 


24000 Lakeland Bivd., Cleve- 


DRILLING MACHINES, Bench 
Buffalo Forge Co., 490 Broadway, Buffalo, 


Canedy-Otto Div., Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati Ohio. 

Delta age Tool biv., Rockwell Mfg. Co., 
614G N. Lexington Pittsbur 8, Pa. 


Dumore Co., 1300 17th ‘Racine, 

reese Machine Co., 5 34 Sheridan Rd., 
eno: 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Hamilton Tool Co., 834 South 9th St., Hamil- 
ton, Ohio. 

Henry & ite. Co., 760 


Wi Hartford 1 

Leland-Gitord Co., 1025 Southbridge St., Wor- 
cester 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio. 

Thor Power Tool Co. Aurora, tt. 

Walker-Turner Div., Kearney & Trecker Corp., 

North Ave., ‘Plainfield, N, J. 


DRILLING MACHINES, Boiler 
Cincinnati got Tool Co., 3220 Forrer Ave., 


Cincinnat 
Foote-Burt Ang 1300 St. Clair Ave., Cleveland 


(Continued on page 354) 
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The new 
ALLEN 
BUTTON HEADS 
are here 


Button head cap screws provide smooth 
streamlined surfaces which are desirable in many 
applications that do not permit countersinking. 
However, their sockets are necessarily shallower 
than those of standard socket cap“screws. 


This makes it doubly important to be certain you 
specify genuine Allen © Button Heads. The 


...and 
ALLEN © SOCKETS 
have the strength 
to make this new 

type practical 


basic superiority of Pressur-Forming and Allenoy 
steel provide ample socket strength for satis- 
factory use, even with the shallower socket. 


Sizes from #8 x 4" through %” x 2” standard 
with NC threads. These sizes also standard with 
NF threads except in '2” and %” diameters. 


industrial Distributors 


Hartford Connecti ut, U ANY 
: S.A, A 
Sold only through Leading 
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AN INDUSTRIAL MACHINE 
FOR INDUSTRIAL USERS 


POWER 
TOOLS 


TAPPING ATTACHMENTS 
TAPS + ROTARY FILES 
FLEXIBLE SHAFTS and 
MACHINES « TUNGSTEN CARBIDE 
REAMERS and MILLS « DRILLS 
BORING BITS 
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POWERFUL 
FLEXIBLE 
SHAFT MACHINES 


Whether your operations call 
for GRINDING, CUTTING, BUFF- 
ING, SANDING or ROTARY 
FILING, Jarvis Flexible Shaft 
Machines are available in 
BENCH, FLOOR or OVERHEAD 
Types —in Single or Multiple 
Speeds to suit your Individual 
Requirements. 


A Jarvis Factory Trained Representa- 
tive will be pleased to assist you in 
selecting models best suited to your 
use. 


Complete 
catalog 
upon 
request. 


THE CHARLES L. JARVIS CO., MIDDLETOWN IN CONNECTICUT 


DRILLING MACHINES, Deep Hole 


Be:lows Co., 230 W. Market St., Akron, Ohio. 

Leland-Gifford Co., 1025 Southbridge St., Wor- 
cester, Mass. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Pratt & Whitney, West Hartford 1, Conn. 


DRILLING MACHINES, Gang 


Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 16, hio 

Barnes Drill Co., “314 Chestnut, Rockford, Ill. 

Baush Machine sree! Co., 156 Wason Ave., 
Springfield 7, Mas 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. ~.? ton Ave., Pittsburgh 8, Pa. 

Foote-Burt Co., 00 St. Clair Ave., leveland 


8, Ohio 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, lil. 

Leland-Gifford Co., 1025 Southbridge St., Wor- 
cester, Mass. 

| Corp., 110 Linfield Drive, 
enlo Park, C 

Millholland, W. K. Mchry. Co., 6402 Westfield 
Bivd., Indianapolis Ind. 

Moline Tool Co., 102 20th St., Moline, III. 

Machine Co., Inc., 946-M Harriet 

Cincinnati 3, Ohio. 

Notions! Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Turner Bros., Inc., 2625 Hilton Rd., Ferndale 

20, Mich. 


DRILLING MACHINES, 
Horizontal Duplex 
Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 10, Ohi 

Barnes Drill ‘Co., “84 Chestnut, Rockford, Ill. 

Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, III. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

Consolidated Mch. Tool oor , Rochester, N. Y. 

Davis & Thompson 1’ W. Burnham 
Milwaukee 14, 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 

Kings uy Mch. Tool Corp., Keene, N. H. 

Magna Engineeri 110 Linfield Drive, 
Menlo Park, Ca 

Millholland, W. K., ahs. Co., 6402 Westfield 
Bivd., Indianapolis Ind. 

Moline Tool Co., 102 20th dg Moline, Ill. 

Morris Machine Tool Co., , 94 46-M Harriet 
St., Cincinnati 3, Ohio. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, | 

Snow Mfg. Co., 435 Patten Ave., Bellwood, III. 

Sundstrand Mch. Tool Co., 2531 11th St., 
Rockford, Ill. 


DRILLING MACHINES, 


Horizontal Portable 


Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 


DRILLING MACHINES, Inverted 


Baker Bros., Inc., Station F, P. O. Box !01, 
Toledo 10, Ohi 

Barnes Drill Co., 814 Chestnut, Rockford, III. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

Magna Engineering Corp., 110 Linfield Drive, 
Menio Park, Calif. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Automatic Tool Co., Inc., S$. 7th and 
N. Sts., Richmond, Ind. 


DRILLING MACHINES, Multiple Center 


Column Type 
Barnes Drill Co., 814 Rockford, Ill. 
Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 
National Automatic Tool Co., Inc., S. 7th and 
. Sts., Richmond, Ind, 


DRILLING MACHINES, Multiple Spindle 

Baker Bros. pia Station F, P. O. Box 101, 
Toledo 16, O 

Barnes Drill Chestnut, Rockford, Ill. 

Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Ill. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

— Forge Co., 490 Broadway, Buffalo, 

Canedy-Otto Div., Cincinnati Lathe & Tool Co., 

Oakley, Cincinnati, Ohio. 
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Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, io. 
Cleereman Mich. Tool Co., Green Bay, Wis. 
Cosa Corp., 405 Lexington Ave., New York 17, 
Y 


N,. ¥. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Davis & thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Famco Machine So, 3134 Sheridan Rd., Ken- 
osha, Wis. : 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, io. 

Greenlee Bros. & Co., 12th and Columbia Ave., 
Rockford, Ill. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Henry & Wright Div., Emhart Mfg. Co., 760 
Windsor St., Hartford 1, Conn. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 

ockford, Ill. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

Leland-Gifford Co., 1025 Southbridge St., Wor- 

Magne C 110 Linfield Dri 

na Engineeri orp., infie ve, 

Park, Calf. 

Millholland, W. K., Mchry. Co., 6402 Westfield 
Bivd., Indianapolis , 

Moline Tool Co., 102 20th St., Moline, Il. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Pratt & Whitney, West Hartford 1, Conn. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ill. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Turner Bros., Inc., 2625 Hiiton Rd., Ferndale 


, Mich. 
Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 
land 23, Ohio. 


DRILLING MACHINES, Radial 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Ohio. 
British Industries Corp., International Mchry. 
Div., 164 Duane St., New York, N. Y. 
Canedy-Otto Div., Cincinnati Lathe & Tool Co., 
Oak 04 Cincinnati, Ohio. 
ch. Tool Co., 3000 Spring Grove Ave., 


Carlton 
Cincinnati 25, io. 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohlo. 

Cincinnati Gitbert’ Machine Tool Co., 3366 
Beekman St., Cincinnati 23, lo. 


Cone Corp., 405 Lexington Ave., New York 17, 
Foote-Burt Co., 1300 St. Clair Ave., Cleveland 


‘ 


10. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 

cianati 23, Ohlo. 

Kaukauna Machine Corp., Kaukauna, Wis. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

Onsrud Machine Works, inc., 3940 Palmer St., 
Chicago, til. 


DRILLING MACHINES, Rail 
See Drilling Machines, Gang. 


DRILLING MACHINES, Sensitive 


Buffalo Forge Co., 490 Broadway, Buffalo, N.Y. 

Canedy-Otto Div., Cincinnati Lathe & Tool Co., 
Oakiey, Cincinnati, Ohio. 

oe we 405 Lexington Ave., New York 17, 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Famco Machine Co., 3134 Sheridan Rd., Ken- 
osha, Wis. 

Foote-Burt Co., 1300 St. Clair Ave., Cleveland 


8, Ohio, 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Hamilton Tool Co., 834 South 9th St., Hamil- 
ton, Ohio, 

Henry & Wright Div., Emhart Mfg. Co., 760 
Windsor St., Hartford 1, Conn. 

Leland-Gifford Co., 1025 Southbridge St., Wor- 
cester, Mass. 

Magna ce? Corp., 110 Linfield Drive, 
Menlo Park, Calif. 

National Automatic Tool Co., Inc., S$. 7th and 
N. Sts., Richmond, tnd. 

Pratt & Whitney, West Hartford 1, Conn. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, lil. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ill. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


DRILLING MACHINES, Upright 


Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 16, Ohio. 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. F. & John, Co., 20/ S. Water St., 
Rockford, Ill. 

Baush Mch. Tool Co., 156 Wason Ave., Spring- 
field 7, Mass. 

Buffalo Forge Co., 490 Broadway, Buffalo, N.Y. 

Canedy-Otto Div., Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati, Ohio. 

(Continued on page 356) 
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TUNGSTEN CARBIDE TOOLS 


: INDUSTRIAL USERS 
aie iyousTRIAL TOOLS FOR INDU 


PRECISION MACHINE GROUND-FROM-THE-SOLID 


Consistent Exellent Performance — Un- 


usual Economy and Ultra Precision work 

has firmly established Jarvis Solid Tung- A fe) 

sten Carbide Tools among users who FY CfA 
know quality. 

Make it a point today to write for our 
completely new 28 page _ illustrated 
catalog and the name of the Jarvis A. eS Mes 
representative nearest you. ~ 


TAPPING ATTACHMENTS + TAPS - FLEXIBLE SHAFTS 
JARVIS POWER TOOLS } MACHINES ROTARY FILES: TUNGSTEN CARBIDE 


REAMERS AND MILLS - DRILLS » BORING BITS 


THE CHARLES L. JARVIS CO., MIDDLETOWN IN CONNECTICUT 


Product Directory D 
7 
Vi, 
Yj Yj 
WG CF 
Va a / } 
MACHINERY, June, 1953—355 


SIMONDS 


ABRASIVE CO. 


Grinding Wheels 


Good balance, that is! And it’s charac- 
teristic of Simonds Grinding wheels. It’s 
in their physical balance for true run- 
ning. It’s in their economical balance 
between wheel cost and grinding 
results. It’s in the versatile application 
of the line they represent. Your 
Simonds distributor carries balanced 
stocks including wheels for roughing, 
finishing, cutting-off and sharpening; 
abrasive polishing grain; segments for 
surfacing large flat areas or small pieces 
held together. Even if you need 
specially made wheels, he can help you. 
Write for his name and free data book. 


MONDS ABRASIVE CO., PHILADELPHIA 37, PA. BRANCH WAREHOUSES: CHICAGO, DETROIT, BOSTON 


Division of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds 


DISTRIBUTORS IN PRINCIPAL CITIES 


Pickford Tool Co., 3220 Forrer Ave., 
incin 

Cleereman Mek Tool Co., Green Bay, Wis. 
Consolidated Mch. Tool Corp. ., Rochester, N. Y. 
Cone ee 405 Lexington Ave., New York 17, 


Delta Tool Div., Mfg. Co., 
614G N. Lexington Ave., Pittsbur rgh 8, Pa. 
Foote-Burt Co., 1300 St. Clair Ave., Cleveland 


hio. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Hartford Special Mehry. Co., 287 Homestead 
St., Hartford, Con 

1 ersoll Milling Mch, Co., 2442 Douglas St., 
oc 

Leland-Gifford Co., 1025 Southbridge St., Wor- 
cester, Mass. 


Magna Engineering Co! ., 110 Linfield Drive, 
coe 


Moline Tool Co. ¥ 102 20th St., Moline, fl. 
National Automatic Co., Inc., S. 7th 
Sts., Richmond, 
Orban, Kurt, Co. My 205 East 42nd St., 
New York’ 17, N. Y. 
Rehnberg-Jacobson Mfg. Co., 2135 Kishwaukee 
St., 
Ryerson, Jog. & Son, Inc., 2558 W. 16th St., 


Ch 8, fil. 
Snow Mfg. ce, 435 Eastern Ave., Bellwood, Ill. 
South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


DRILLING MACHINES, Wall Radial 


Shear Works £>.. 3917 St. 
Clair Ave., Cleveland, 
Consolidated’ Meh: "Nea Corp., Rochester, N. Y. 


DRILLS, Center 


Chicago-Latrobe Twist aa Works, 411 W. 
Ontario St., 

Cleveland Twist Drill on 1242 E. 49th St., 
Clevela io. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Ohio. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Keo Cutters, 19326 Woodward, Detroit, Mich. 

Morse bed Drill & Mch. Co., New Bedford, 


Mas 
National Twist Drill & Tool Co., Rochester, 


Mich. 

Standard hs ng Co., 3950 Chester Ave., Cleve- 
an 

Union Twist Drill Co., Athol, Mas 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Core 


Adamas Carbide Corp., 999 South 4th St., 
Harrison, Je 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, "Mich. 


ich. 
Sterling Inc., 3113 Forbes St., 
Gairing Tool Co., 21225 Hoover Rd., Detroit 
32, Mich. 


Gorham hy 14400 Woodrow Wilson, 

Haynes Stellite ‘Div. Union Carbide & Carbon 
orp., 30 E. 42nd St., New ; 

MeGrocky | Tool Corp., 1938 Thomas St., Mead- 
vi 

Mase ‘Twist Drill & Mch. Co., New Bedford, 


National Twist Drill & Tool Co., Rochester, 
ie 


Smit, J. K., & Sons, Inc., Murray Hill, N. J. 
Super Tool Co., 21650 Hoover Rd., Detroit 13, 


Union Twist Drill Co., Athol, 

Wesson Co., 1220 Woeoward’ “Heights Bivd., 
Ferndale, Mich. 

Whitman ‘& Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 

Willey’s Carbide Tool ae 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


PRILLS, Deep Hole 
Pratt & Whitney, West Hartford 1 Com, 


Smit, J. K., & Sons, Inc. Mare Hill, N 


Twist Drill Co., Atho 


Whitman & Barnes, 40660 Praneuth Rd., 


Plymouth, Mich. 


DRILLS, Portable Electric 
Black & "Decker Mfg. Co., Towson 
Chicago Pneumatic Tool Co., St., 


New York, 


Dumore Co., 1300 17th St., Racine, Wis. 


(Continued on page 358) 
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: Hamilton, Cleveland, Ohio. 
Stee! Mills, Lock- 
q port, N.Y., Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que. 
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THE 
IMPROVED 6-SPINDLE 


VERSATILE SIX rotating end tools and SIX cross 
slide tools. 


ECONOM/)CAL—-Both in tooling and set-up expense; 
uses comparatively little floor space. 


EFFICIENT High production, with built-in precision 
to meet ¢ exacting standards. 


UNIQUE DESIGN Vertical arrangement reduces 
wear offs moving parts. Gravity bar feed requires no feed 
fin ers, reduces load on spindles, minimizes vibration 
and noise. 


CHUCKING OPERATIONS 


. can also be performed to great advantage. Vertical de- 
sign permits easier loading and holding of work pieces. 


Typical work piece taken from bars; 
capacity of 25%” dia. and 6” long. 


GYROMATIC SIX-SPINDLE VERTICAL LATHE 


(Shown without bar carrier and oil guards) 


4 


~ RUSSELL, HOLBROOK & HENDERSON, INC. 


292 MADISON AVENUE, NEW YORK 17,N. Y. 


3 
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\ 
Production Proved 
e ee by B. Jahn! Fluid drive 
couplings . . . carbine mag- 
azines . . . thousands of 


production components are 
being produced in tremen- 
dous numbers . . . at re- 
duced cost .. . in less time 
from B. Jahn dies. This ball 
bearing seal is a typical ex- 
ample of B. Jahn versatility 
and ingenuity at work. 


PROBLEM: Build progressive dies 
combined with dial operation to pro- 
duce a series of intricate ball bearing 
seals. Seals consisted of a formed 
metal ring and neoprene insert 
assembled into a single unit. All 
assemblies had to be identical, meet 
micro-tolerant specifications. 


SOLUTION: B. JAHN PROGRESSIVE 
DIES Production Proved to turn out 50 
complete units per minute! All seals 
were identical — all were perfect. 
Tools were so designed that with a 
3 hour set-up time for each, 9 different 
sized seals could be produced in the 
same press equipment. 


50,000 ball bearing seals were run for 
customer's actual assembly line use. 
Here guesswork, error, costly adjust- 
ments were eliminated — here was 
visual evidence that the die must 


work in the customer's equipment to Ball ind die during pre-test run 
his unqualified satisfaction before it on cust pment. First step 
was certified ‘PRODUCTION of tests before die is 


PROVED” and shipped. certified “PRODUCTION PROVED.” 


yours — 
Full details on 7 
the output- 
| increasing 
applications of 
B. Jahn 
Production 
Proved Dies — 
+ send for this 
fact-filled 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 
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Mill Falis Co., Greenfield, Mass. 
HERE'S ONE OF AMERICA’S | om ». 
Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 


Chic 
Standar Electrical Co., 2488-90 River 
Rd., Cincinnati 4, 
Thor Power Tool Co., pete, ue 


DRILLS, Portable Pneumatic 


Bellows Co., 230 W. St. 4 

Chicago Prieumatic Tool Co., th 
New York 

Cleco Div., Bolter Co., 5125 Clinton 
Ave., Houston 20 

Ingersoll- -Rand Co., bhiliseburg, N. J. 

Keller Tool Co., Grand Haven, Mich. 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ill. 

Thor Power Tool Co., Aurora, Il. 


DRILLS, Ratchet 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill, 

Chicagd-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chic 

Cleveland Twist. Dril Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Greenfield Tap & y Corp., Greenfield, Mass. 

Morse Twist Drill & Mch. €o., New Bedford, 

ass, 

National Twist Drill & Tool Co., Rochester, 
Mich. 

Pratt & Whitney, West agg Conn. 

Union Twist. Drill Co., Athol, 

Whitman & Barnes, 40600 Piymouth Rd., 
Plymouth, Mich. 


DRILLS, Twist 

Besly-Weiles Corp., Beloit, Wis. 

Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, lil. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


30, 
Greenfield Tap & Die cae, Greenfield, Mass. 
Brill & New Bedford, 


National Twist Drill & Tool Co., Rochester, 


Pratt & Whitney, , Wee Hartford 1, Conn. 
Standard Tool , 3950 Chester Ave., Cleve- 


Super 4 St Ea. 21650 Hoover Rd., Detroit 13, 


Mic 

Union Twist Drill Co., Athol, 

Whitman & Barnes, 40600 Rd., 
Plymouth, Mich. 


DRILLS, Wire 

Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Morse Twist Drill & Mch. Co., New Bedford, 


Mass. 
= Twist Drill & Tool Co., Rochester, 
Standard Tox Tool Co., 3950 Chester Ave., Cleve- 
Union Drill Co., Athol, 


Whitman & Barnes, 40600" Plymouth Rd., 
Plymouth, Mich. 


DRIVES, Chain 
Link-Belt Co., 220 S. Belmont Ave., !ndian- 
apolis 6, Ind. 


DUPLICATORS 


Gorton, Geor er Mch, Co., 1110 W. 13th St., 
Racine 

Pratt & wat, West Hartford 1, Conn 

Rockford Mch. Tool Co., 2500 Kishwaukee 
Rockford, Ill, 

Turchan Mch. Co., 8259 Livernois, 
Detroit, Mich. 


DUST COLLECTORS 


Tool Div., Rockwell Mfg. Co., 
614 Lexington Ave., Pittsburgh 8, Pa. 
Corp., agerstown, Md. 


DUST CONTROL SYSTEMS 
Pangborn Corp., Hagerstown, Md. 


ELECTRICAL EQUIPMENT 
General Electric Co., S, 
National Pneumatic Co. 

Westinghouse Electric pittsburgh 30, Pa. 
EMERY WHEEL DRESSERS 
See Dressers, Grinding Wheel. 


EMERY WHEELS 
See Grinding Wheels. 
(Continued on page 360) 
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HIGHEST QUALITY 


Quality cannot be 
“argued” into a gear. Illinois Gear 
builds it in. 


PROMPT DELIVERY 


Excuses don’t keep your 
production line going or solve 
your breakdowns. Illinois Gear 
delivers fast — and always when 
promised. 


REAL ECONOMY 


Real economy comes 
from Illinois Gears in quality, 
accuracy, long life and on-time 
delivery. 


Card foe try ... one gear or 10,000 or more 
ILLINOIS GEAR & MACHINE COMPANY © 


N. NATCHEZ AVE. © CHICAGO 35, ILLINOIS 


G 
Reg. U.S. Pat. Of 


Product Directory 


New Machine Tools 
made by 
Germany's Leading 
Manufacturers 


All designed for standard American 
voltages and frequencies; calibrations 
and lead screws in inches. Materials 
and workmanship guaranteed. Complete 
operating instructions in English. 


DRILL PRESS, Alfing—26” x 28” table, 144” 
capacity 


GRINDER, CARBIDE TOOL, Thielenhaus—4 
grinding stations, rough to finest finish 


GRINDER, TOOL & CUTTER, Reinecker—8” x 
15%”, all attachments 


GRINDER, TWIST DRILL, Cawl—For Drills 
1/16” to 1” 


GRINDER, UNIVERSAL, x 19%” 
and 1242" x 

OPTICAL, Lindner—32” x 16” 
and 44” x 24” table 


LATHES, Geeppingen—18”" x 60” 
and 18” x 80” 

LATHES, ENGINE, — 244%" x 
78%" and 20 

LATHES, ENGINE, Lieber—16” x 60 and 
16” x 36” 

LATHE, GAP, Heylingenstaedt—Swing 24/2” In 
Gap; 45” withest lead serew 

LATHE, HEAVY DUTY, V D F—30” swing; 22°11” 
between centers 


LATHE, PRODUCTION PRECISION, Magdeburg 
ll” x 19%" 


LATHE, RELIEVING, 7/16” center 
height; 24” between 
LATHE, TURRET, 

Glidemeister—1 9/16”, ane 


y 
LATHE, TURRET, Scheu—2” capac 
MILLER, CLIMB PRODUCTION, 
x 


MILLER, x12", 
Morse Taper 5, rapid traverse 


Swing 


MILLER, PATTERNMAKER'S Bohner & Kohie 48” 
x 28”; workpiece up te 
SLOT, Forst——%” slot width; 1” key- 
way, 29” slotting length 
MILLER, UNIVERSAL, Biernatzki 59” x 1242”, 
Morse Taper 5, rapid traverse 
MILLER, UNIVERSAL, Hueller—11%4" x 4842” 
MILLER, VERTICAL, Blernatzki—55” x 14”, 
We. 50 traverse 


MILLER, VERTICAL, Hurth—34%4" x 10/4” 
MILLER, VERTICAL, Hurth—48” x 13%” 


VERTICAL & BORING MACHINE, 
urth—394"" x 11%” 


VERTICAL & WNube—44”’ 
x 12”; equa motors for both vertical 
and horizontal spl 


POWER HACKSAW, Gutberiett—@”", 12”, 14” 
capacity 
SCREW MACHINE, AUTOMATIC, BMW—%” 
capacity 


SCREW MACHINE, HAND, Hestika—1” capacity 
SHAPER, HYDRAULIC, Kiopp—26", 33%”, 
3940” stroke 


SERVICING ond stock 
Detroit and Newark, N 


Write for compcete specifications 


KURT ORBAN 


COMPANY, INC. 
205 East 42nd Street, New York 17 
Branch offices and distributors in all major cities 


ENGRAVING MACHINES 
— Industries Corp., International Mchry. 

Duane New York. 
Cosa na Corp. , 405 Lexington Ave., New York 17, 


Gorton, Mch. Co., 1110 W..13th St., 
acine 

Precise hatte Corp., 1328-30 Clark St., 
Racine, Wis. 


EXTRACTORS, Screw 

Cleveland Co., 1242 E. 49th St., 
Cleveland 

Greenfield ‘Die Corp., Greenfield, Mass. 

Brill & & Mch. Co., New Bedford, 


Twist Drill Co., Atho 


Whitman & Barnes, 
Plymouth, Mich. 


FACING MACHINES 
aa Corp., 1200 Oakman Bivd., Detroit 


National Rieatis Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 


40606 Rd., 


FANS, Exhaust, Electric Ventilating 
Svitelo Forge Co., 490 Broadway, Buffalo, 


General Electric Co., Schenectady 5, N. Y. 


FEEDS FOR PRESSES, Automatic 

Bellows Co., 230 W. Market St., Akron, Ohio. 

Federal Press Co., 600 Division "and Big Four 

Nilson, ‘A. H., Mch. Co., 1506 Railroad Ave., 
Bridgeport, Conn. 

U. ool ‘Co., Inc., 255 North 18th St., 


N. 
& O Press Co, Div. Emhart Mfg. Co., 
Hudson, N. Y. 


FELT, For All Applications 
American Felt Co., Glenville, Conn. 


FILES, Hack 


DoAll Co., 254 Laurel Ave., Des Plaines, III. 
Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


FILES, Hand 


Atkins som, Werner Cor 402 South 
lilinois St., India lis 9 

DoAll Co., Laurel Ave., "Des Hl. 

Heller Bros. Co. Neweomerstown, 

Nicholson File €o., 23 Acorn St., ee 


Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


FILES, Machine 
Atkins Saw Div., Borg-Warner CaP. ., 402 South 


St. Indianapolis 9, 
DoAll Co., 254 Laurel Aye. <2 Plaines, Ill. 
Over Instrument Co., 1 416 E. Maumee = 


Adrian, Mich, 


FILES AND BURS, Rotary 
Exscelt Corp., 1200 Oakman Bivd., Detroit 


Jarvis, Chas. L., Co., Middletown, Conn. 
Peck, Stow & Wilcox Co., Gann. 
Pratt & Whitney, West Hartford ¥ 

Precise Products Corp., 1328-30’ Clark St, 
Racine, Wis. 

Thor Power Tool 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


FILING MACHINES, Dies, Etc. 


DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 
Grob Bros., Grafton, Wis. 


Illinois Tool Works, 2501 North Keeler Ave., 
Chicago, Ill, 

Jarvis, Chas. L., Co., Middletown, Con 

Oliver’ Instrument Co., 1410 E.’ Maumee St., 

Adrian, Mich. 


FILTERS, Air 


Bellows Co., 230 W. Market St., Akron, Ohio. 
Keller Tool Co., Grand Haven, Mich. 


FILTERS, Coolant and Oil 
7 Drill Co., 814 Chestnut St., Rockford, 


Cuno Engrg. Corp., Meriden, Conn. 

FINISHES FOR MACHINES AND METAL 
PARTS 

Lowe Bros. Co., Dayton, Ohio. 


FLEXIBLE COUPLINGS 
See Couplings, Flexible. 
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better finish? 


Torrington Swaging Machines — de- 
livering 4000 hammer blows a minute 
—work out surface imperfections 
quickly... produce a finish far supe- 
rior to that obtained by other reduc- 
tion methods. Swaging improves the 
quality of the mate- 
rial, too, and utilizes 
every ounce of stock. 


“The Torrington Swag- 
ing Machine" describes 
all the advantages of 
swaging and gives full 
details on all Torrington 
machines. A copy is 
yours for the asking. 


THE TORRINGTON COMPANY 
Swager Department 
558 Field Street * Torrington, Conn. 
Makers of 


(Continued on page 362) 
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TORRINGTON 1//7/; BEARINGS 


is more than a name... 


The unique Gerotor principle operates with high 
volumetric and mechanical efficiency. Both gear- 
shaped Gerotor elements revolve in the same 
direction at low relative speed, resulting in less 
wear, longer life. Continuous fluid-tight engage- 
ment means less slippage, more uniform flow. 
See relative advance of teeth and spaces below. 


Gerotor hydraulic pumps are engineered for 
pressures up to 1000 p.s.i. continuous duty; in 
some sizes, up to 1200 p.s.i. continuous and 1500 
intermittent. Deliveries range from .4 g.p.m. at 
1800 r.p.m. to 40 g.p.m. at 1200 r.p.m. Plain, 
base or flange mounting. Write for pump catalog. 
GEROTOR MAY CORP., P.O. Box 86, Baltimore 3, Md. 


hydraulic pumps motors 


MACHINERY, June, 1953—361 


_ In hydraulic pumps 
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with the 


Punches... 


Drum segment assembly, 171A" 
dia. x 46" long—rough, sandy 
steel forging. Note the many 


interrupting cavities on the 


sur- 


face that give the tool its bumps. 


On the jump cut job illustrated, a Kennametal clamped-tool 
is a 6 to 1 favorite over a HSS tool . 
bruising blows on its nose without breaking down; cuts miles 
of forged, sandy steel without wearing out. 


Here are the comparative performances: 


HSS tools took 12 hours to complete 2 cuts, and were re- 
ground 4 to 8 times. Kennametal tool Style BRH32, Grade 
K2S, operating at 6 times the speed, does the same work in 
2 hours. Its clamped-on tip requires only 2 regrinds. 


Great strength and ruggedness are required in a cutting 
tool, to enable a lathe to keep rolling on interrupted cutting. 
These qualities, inherent in Kennametal tools, are equally 
valuable for light, continuous cutting jobs. Ask our Field 
Engineers to demonstrate. Kennametal Inc., Latrobe, Pa. 


. . takes thousands of 


“THAT IN 


AMETAL 


LING 
D CARBIDE TOO 
NCREASES PRODUCTIVITY | 


FLEXIBLE SHAFT EQUIPMENT 
Dumore Co., wag F 17th St., Racine, Wis. 


Jarvis, Chas. Middletown, Conn. 

Orban, Kurt, ‘Eon, ine., 205 East 42nd St., 
New York’ 

Pratt & Whitney; West ‘Hartford 1 

Precise Products Corp., 1328- 30° Clark: 
Racine, Wis. 

Walker-Turner Div., Kearney & Corp., 
900 North Ave., Plainfield, N. J 


FORGING (Upsetting) 


Ajax Mfg. Co., Euclid, Cleveland 17, 
— Lima-Hamilton Corp, Philodelohic’ 42, 


Hill “Acme Co., 1201 W. 65th St., Cleveland 2, 


National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Ohio. 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 


FORGINGS, Drop 
Bethlehem Steel Co., Bethlehem, Pa. 


FORGINGS, Hollow Bored 


Bethlehem Steel Co., Bethlehem, Pa. 
National Forge & Ordnance Co., Irvine, Warren 
County, Pa. 


FORGINGS, Iron and Steel 


Bethlehem Steel Co., Bethlehem, Pa. 

Jones & Laughlin Steel Corp., Gateway Center 
No. 3 Bldg., Pittsburgh, Pa. 

Morgan Engrg. Co., Alliance, Ohio. 

National Forge & Ordnance Co., Irvine, Warren 
County, Pa. 


FORGINGS, Upset 
Bethlehem Steel Co., Bethlehem, Pa. 


FORMING AND BENDING MACHINES 


American Steel Foundries, Elmes Engrg. Div., 
a lock Rd. and Tennessee Ave., Cincinnati, 


Baldwin Lima-Hamilton Corp., Philadelphia 42, 


Bath, eyes Co., 6984 Machinery Ave., Cleve- 
land hio. 

Bethlehem Steel Co., Bethlehem, Pa. 

Chambersburg Engrg, Co., Chambersburg, Pa. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Punch Shear Works Co., 3917 St. 
Clair Ave., Cleveland, Ohio. 

Consolidated ‘Meh. Corp. Rochester, N.Y. 

Dreis & Krump Mfg Co., 416 Loomis Bivd., 
Chicago 36, Ill. 

Ferracute Machine Co., Bridgeton, N. 

Hannifin Corp., 1101 ‘S. Kilbourn Chi- 
cago, Ill. 

Hufford Machine Works, Inc., 1700 E. Grand 
Ave., El Segundo, Calif. (Stretch- -Wrap). 
Hydraulic Press Mfg. Co., 300 Lincoln Ave., 

Mt. Gilead, Ohio. 
Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 
O‘Neil-irwin Mf Co., Lake City, Minn, 
Peck, Stow & Wilcox So: Southington, Conn. 
Yoder Co., 5500 Walworth, Cleveland, Ohio. 


FORMING AND STAMPING 


Chambersburg Engrg. Co., Chambersburg 

Cincinnati Shaper Co., Elam and Garrard 
Cincinnati, Ohio 

Dreis & Krump Mfg. Co., 7416 Loomis Bivd., 
Chicago 36, Ill. 

Henry & Wright Div., Emhart Mfg. Co., 760 
Windsor St., Hartford “ Conn 

Hydraulic Press Mfg. 300. ‘Lincoln Ave., 
Mt. Gilead, Ohio 

Niagara Mch. & Too! Works, 683 Northland 
Ave., Buffalo, N. Y 

Nilson, A. H., Mch. Co., 1506 Railroad Ave., 


Bridgeport, ‘Conn 

U. S$. Tool Co, ‘tne. 255 North 18th St., 
Ampere, N. 

Vv Press” Div. Emhart Mfg. Co., 


Hudson, 


FORMING TOOLS or Tool Blanks 
Adamas Carbide Corp., 999 South 4th St., 


Harrison, R 
Brown & Sharpe Mo Co., Providence, R. 
Firth Sterling) Inc ‘3113 Forbes St., Pitts- 
urg 


Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Haynes Stellite Div., Union ging & Carbon 
orp., 30 E. 42nd St., New York 

Kennametal, Inc., Latrobe, Pa. 

National Broach & M . Ce; 5600 St. Jean 
Ave., Detroit 2, Wen 

Pratt & Whitney, ‘West Hartford 1, Conn. 
esson Woodward Heights Bivd., 

Mich. 


(Continued on page 364) 
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Spindle is close to face of head, provides 
good work visibility while arm is low. 


Head and arm design integrated to withstand 
torsion and compression with very low deflection. 


Dovetail slide on arm secures head by 
clamping three finished surfaces together. 


Positive tooth clutch between feed worm and gear 
box lets operator stop feed while spindle turns and 
tool gradually “unloads” thrust normally absorbed by arm. 


Spindle accuracy and rigidity insured by four 
angular contact preloaded double zero ball bearings. 


30 day delivery on most sizes. 


s 
Pie 
: 
°F 
Cirinnatt Galber Operators more work ‘done accurately and ‘on time: No ov 
responsible: it's the combination of “clean” design and, 
consistently an your Aik your = 
CINCINNATI GILBERT MACHINE TOOL C 3368. 11. 28 
SINNATI GILBE “COMPANY 3366 BEEKMAN STREET, CINCINNATI 23, OHIO 
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FRAMES, Machinery Welded 
Mahon, R. H., Co., Detroit 34, Mich. 


FURNACES, 


General Electric Co., 
Westinghouse Electric Pit gh 30, 


FURNITURE, Shop 

Standard Pressed Steel Co., Jenkintown, Pa. 

Western Tool & Mfg. Co., 1640 E. Wheeler St., 
Springfield, Ohio 


GAGE BLOCKS 

Brown & Sharpe Mfg. Co., Providence, R. I. 

DoAll Co., 254 Laurel Ave., Des Plaines, il. 

Pratt & Whitney, West Bae oy Conn. 

Scherr, George, €o., S¢t., 
New York 12, N. 

Taft-Peirce Mfg. Co. 

Van Keuren Co., 176 ‘Waltham ‘Watertown, 
Boston, Mass. 


GAGES, Air 


DoAll Co., 254 Laurel Aves Des Plaines, Ill. 
Products Corp., P. O. Box 1027, Provi- 


Pratt. re ‘Whitney West Hartford 1, Conn. 
Sheffield Corp. 721 Springfield, Dayton, Ohio. 
Taft-Peirce Mfg. C Co., Woonsocket, 


GAGES, Comparator 

Alina Corp., 401 Broadway, New York 13, N.Y. 

Ames, ¢ Co., Waltham 54, Mass. 

me 47 Farwell St., Waltham 54, Mass. 
DoAll 254 Laurel Ave., Des Plaines, Ill. 

Federal Products Corp., P. 6. Box 1027, Provi- 
lence, 


R. 
Hanson- -Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn. 


New York 12, N. 
Sheffieid 
Standard Co., Inc. 
Taft-Pierce Co., 


field, Dayton, Ohio. 
oughkeepsie N. Y. 
oonsocket, R. 


GAGES, Depth 


Ames, B. C., Co. A Waltham 54, Mass. 

Brown Sharpe €o., Providence, 

DoAll C 254 Aan? Ave., Des Plaines, Ill. 

re Products Corp., P. O. Box 1027, Provi- 
enc 

Harmen Whitey Co., Div. Whitney Chain Co., 
Hartford, Conn. 

Homestrand, Inc., Larchmont, N. Y. 

Lufkin Rule Co., ‘Hess Ave., Saginaw, Mich. 

Millers Falls Co., Greenfield, 

Scherr, George, ‘Co., Inc., 500° Lafayette 
New York 12, N. 

Sheffield Corp., field, Dayton, Ohio. 

Standard Gage C ae Inc., Pough hkeepsie, N. Y. 

Starrett, The L. 

Taft-Pierce Mfg. “tos Woonsocket, R. 1. 


GAGES, Dial 


Ames, B. C., Co., Waltham 54, Mass. 
Brown & Shar, Mfg. Co., Providence, R. 
DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 
Federal Products Corp., P. 0. Box 1027, Provi- 
nce, R. 

Homestrand, Inc., Larchmont, N. Y. 
Lufkin Rule’ Co., "Hess Ave., Saginaw, Mich. 
Scherr, George, ‘Co. 200 Lafayette St., 
es Sp f 

effie orp ringfield, Dayton, ge. 
Starrett, The L. cos Athol, Mass. 
Taft-Peirce Mfg. ‘Woonsocket, 


GAGES, Electric 


DoAll Co., 254 Laurel pve. Des Plai Hl. 
Federal ie Corp., P. O. Box i027, P Provi- 


t& W West Hartford 1, 
Sheffield Yo} Springfield, Ohio. 


GAGES, Height 

Ames, B. C., Co., Waltham 54, Mass. 

Brown & Shar ee Mfg. Co., Providence, R, | 
DoAll Co., 254 Laurel Ave., oe Plaines, ‘mM. 
Homestrand, Inc., Larchmont 

Lufkin Rule Co., Hess Ave., ~ Mich. 
Pratt & Whitney, West Hartfor 1, Conn. 

Scherr, George, 200 Lafayette 


Sheffield Corp., 2 ingfield, Da i 


on page 368) 


says McCULLOCH MOTORS CORP. 
Makers of the famous McCulloch Chain Saws 


“We tested all types and makes 

of lubricants for the Zerol gears 
in the transmission. The one grease 
selected for long, tough operation was 
LUBRIPLATE. Now that we have pro- 
duced thousands of McCulloch Chain 
Saws, we more than ever recommend 
the use of LUBRIPLATE Lubricants in 
our tools.” 


For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page ‘“‘LUBRIPLATE 
DaTA Book”’. . . a valuable tre_tise on 
lubrication. Write LUBRIPLATE DIVI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 


CReVENTS WEAR axe 
ORROSION 


F-G 
| blade costs 
at least 
3 
| 
des 
| gla 
mats oright—when yi 
Jones & Lamson Mch. Co., 160 Clinton St., A 
thtourh Pratt & Whitney, West Hartford 1, Conn. 
} 200 Lafayette St., 
efhcrent 
products you regularly buy 
Page is the man to call, He is 
se to your problems. He 
you fast service. He his 
MIDDLETOWN, NOY US. A LUBRICAT! 


Finishing ‘gears to close toleranc 
profile, index, eccentricity and tooth surface 
on Red Ring Shaving Machines is a high production c 
fi tion as indicated these random 


rr) SHAVING TIME 


ORIGINATORS OF ROTARY SHAVING 
AND TOOTH FORM 


MACHINERY, June, 1953—365 


WING TIME 16 SEC SHAN TIME 12 SECONDS 
(A) SHAVING TIM OND:  D SHAVING ON 
B_ SHAVING TIME 16 SECONDS SHAVING TIME 15 SECONDS 
SHAVING TIME 20 SECONDS 20 SECONDS 
| NATIONAL BROACH & MACHINE CO. 
‘ 
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ENGINE 


Five Turner special purpose machines perform 
55 operations to produce 80 hydraulic lift 
cylinders per hour at 80% efficiency per 
machine. 


OPERATION 20. 
In designing and building these special Stations 


automatic indexing-type machines, Turner has’ 

solved a difficult problem of producing hy- No.2 Drill (5) % hole 

draulic lift cylinders at high speed, with maxi- No.3 Ream (5) 25/64 holes 
mum efficiency, yet at a low manufacturing No. 4 End Drill .54 diameter x .28 
cost. It was done by employing time and counterbore 
money-saving Turner manufacturing methods. No. 5 Drill (1) 21/64 hole 1% deep 
For example, on Operation 90, Turner de- tor enueterbors 


signed multiple spindle heads are used for No.6 Top Ye x 27 pipe threod 
drilling, reaming, counterboring, chamfering, 
spot-facing and tapping. Two castings in each 
fixture are machined at the same time in a two 
cycle operation, so that at the end of the first 
two cycles, a finished machined part comes 
off the table with each cycle thereafter. Where 
deep holes are needed, there is no time lag 
taken up by repeated passes of the drill. The 
work piece is indexed to a second and third 
station for completing deep drilling and equal- 
izing the other operations. It insures unin- 
terrupted machining at all stations at the same 
time. Follow the five illustrations for detailed 
sequence of operation of each machine. 


Turner solves high production problems 
such as this by first studying the problem 
thoroughly, applying years of technical ex- 
perience; then, by designing fixtures and 
spindle heads exactly suited to your job. With all 
of the Turner special purpose machines, stand- 


OPERATION 100. 
Stations 


No. 1 Load and unload and transfer 
to other side of fixture. 


ard bases and columns are used. This keeps 
manufacturing costs at a minimum. It means 
you are assured a machine specially designed 
for your application, yet without the high 
extra costs you might expect. 


366—MACHINERY, June, 1953 


No.2 Tap drill (6) % x 16 holes. 
Combination ream 2 diam- 
eter and counterbore .565- 
-570 x .09 deep. 


No.3 Tap (6) ¥% x 16 holes and (1) 
%, x 18 hole. 


& 
a 
DRILL ; \ | 
| REAM £2 | 
As) 
\ 5400 1.28 
2625 tap- 4-2? 
PS 
: 
i 
| 
BORE 570 
He | 
we —\— 
tar 
\ 
i | \ 
# 
| 
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OPERATION 80. 


Stations 
No. Unload and transfer to other 
side of fixture 
No. 2 Drill (1) “A” diameter hole 
through into 1.0002 bore, 
Step Drill (1) “A” diameter 
tap hole and 3, diameter 
into 1.0002 bore. 
No. 3 Drill (1) “A” and (1) 3/6 diam- 
eter into .6865 hole. 
No. 4 Tap (2) i x 27 dryseal pipe 
tap 
No.5 Drill 21/64 diameter x .75 
deep and counterbore .92 
diameter x .72 deep. 
OPERATION 110. 
Stations 
No. 1 Load and Unload 
No. 2 Drill .234 diameter hole first 
step and drill 21/64 diam. 
eter hole first step. 
No.3 Drill .234 diameter hole and 
21/64 diameter hole second 
step. 
No. 4 Finish drill .234 and 21/64 
holes. 
No.5 Tap Ys” pipe tap and tap 
M6" pipe tap. 
No.6 Ream .6865-.6873 diameter. 


OPERATION 90. 
Stations 
No. 1 Unload and transfer to other 
side of fixture. { 
No. 2 Drill (4) .234 holes at bottom (1, 
of (4) 1” holes through plug 
guide bushings. 
No.3 Spot face (4) 4/4 x .234 dia. 
No. 4 Drill (4) .234 holes. 
No. 5 Drill (1) .234 hole into .6873 rat 
hole. 
No.6 Tap x 27 pipe tap (3) 
holes. 


You'll find other Turner special purpose machines de- 
signed to meet difficult assembling and testing jobs, too; 
or, wherever special hydraulic presses, impregnating and 
flushing machines are needed to perform a tough job in 
the shortest possible time. Turner special automatic in- 
dexing-type machines are available from 2 to 36 stations 
in diameters up to 12 feet. 


If you have a production assembly or inspection problem 
where you can use to advantage a special purpose machine, 
write today describing your problem. After our engineering 
department analyzes it, our field engineer will discuss it with you. 


HILTON ROAD 
FERNDALE 20, MICHIGAN , 
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SOUTH BEND 
14'/2" LATHES 


for 
FAST, PRECISION 
MACHINING 


South Bend 14-1/2” Lathes offer many 
advantages for precision machining. Ease 
of operation, speed, power, accuracy, 
and efficiency are some of the features 
responsible for their popularity. Often 
the precision and quality of finish ob- 
tained with South Bend Lathes are such 
that subsequent grinding, honing, or 
lapping operations are unnecessary. Sub- 
stantial savings in capital investment, 
power consumption, floor space, and 
labor costs have resulted from their in- 
stallation, 


Write for catalog on 14-1/2" lathes. 
Also, 9” to 16-24” Lathes, 7” Bench 
Shapers and 14” Drill Presses. 


SPECIFICATIONS 


Swing — 14%” over bed and saddle wings 
Center Distances — 2412” to 60” 
Collet Capacity — 1” 

Spindle Speeds — 8, 30 to 875 r.p.m. 


Power Longitudinal Feeds — 48 R.H. or LH., .0015” 
to .0841 


Power Cross Feeds — 48, .0006” to .0315” 


Thread Cutting — 48 R.H. or L.H. pitches, 4 to 224 
per 


SOUTH BEND LATHE 
SOUTH BEND 22, INDIANA 
Building Better Tools Since 1906 


SOUTH BEND LATHES 


868—MACHINERY, June, 1953 


GAGES, Plug, Ring and Snap 


Axelson Mfg. Co., P. O. Sox 15335, Vernor 

ta., Los oe 
Brown & Sharpe M 
Carboloy Dept., 

Roosevelt Park Annex, Detroit 3 
DoAll Co., 254 Laurel Ave., Des Plai sy ‘m. 
eee | Products Corp., P. O. Box 1027, Provi- 


dence, R. |. 
Firth Sterling 3113 Forbes St., Pitts- 


bur Pa. 
top & Die Corp., Greenfield, Mass. 
Whitney Chain Co., 


Hanson-Whitney Co., Div. 
Hartford, Conn. 

Haynes Steliite Div., Carbide & Carbon 
Corp., 30 E. 42nd St., New York. 

Kennametal, Inc. Pa. 


Metal Carbides Cor Younastown, Pa. 
Morse Twist Drill BY Mch. Co., New Bedford, 


West Hartford 1, Conn 


Sheffield Corp., orth ine, Pe ield, Dayton, Ohio. 
Standard Gage Co., povohikeepele, N. Y. 
Starrett, The L. S., 
Taft-Peirce Mfg. 
Turner Bros. Inc., 


Inc., 


2625 Hilton Ra,, Ferndale 
icn. 
Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass 
Vinco Corp., 9113 Schaefer Hwy., Detroit 28, 


Mich. 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, 

Woodworth, N. A., , 1300 E. Nine Mile Rd., 

Detroit 20, Miche 


GAGES, Surface 


Ames, B. C., Co., Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Solumbus Die-Tool & Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 

Hanson- -Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn. 

DoAll Co., 254 Laurel Ave., 

Lufkin Rule Co., Hess Ave., Saginaw, Mich. 

Millers Falis Co., Greenfield, Mass. 

Sheffield corp. 721 Sprinafield Dayton, Ohio. 

Starrett, The L. S., Co., Athol, Mass. 


Des Plaines, Ill. 


LOWEST COST 
PRECISION 


FOR TOOL ROOM 
AND PRODUCTION 


GAGES, Teper 

Brown & Sharpe Mfg. Co., Providence, R. 

DoAil Co., 254, Laurel Ave., Des Plaines, tit. 

Equipment Co., 431 S. Dearborn 
Chicago 5, Ill. 

Pratt & Whitney, West Hartford Conn 

Sheffield 721 Dayton, "Ohio. 

Starrett, The L 


GAGES, Thread 
Axelson Mfg. Co 0. Box 15335, Vernon 
Sta., Los A eles 8 Calif. 


Detroit Tap & Tool Co., Detroit, Mich. 
DoAll Co., 254 Laurel ‘Ave., Des Plaines, III. 
roars Products Corp., P. 0. Box 1027, Provi- 


dence, R. |. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Whitney Chain Co., 


Hanson-Whitney Co., Div. 
West Hartford 1, Conn 


Hartford, Conn. 
Pratt & Whitney, v 
pringfie yton, io. 
Co., Woonsocke 1 


Sheffield Corp 
Taft-Peirce Mfg. 
Co., 1300 E. Nine Mile Rd., 


Woodworth, 
Detroit ‘Mich: 


GASKETS 


Crane Packing Co., 1800 Cuyler Ave., Chicago, 


Sarlock Packing Co., Palmyra, N. Y. 
GEAR BLANKS, Non-Metallic 

Co., 239 Richmond, 8, 
oon’ Electric Co., Schenectady 5, N. 
Westinghouse Electric Corp., Pitts’ rgh 30, i. 


GEAR BURNISHING MACHINES 
Shaper Co., 78 River St., Spring- 
i t 


fe 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 


GEAR CHAMFERING, ROUNDING AND 
BURRING MACHINES 

Bilaram Gear & Mch. Works, 1217-35 aie 
Garden St., Philadelphia, Pa. 

Consolidated Mch. Too Corp. , Rochester, 

Cross Co., 3250 Bellevue hn, Detroit 7, Mick; 

Lipe- Roliway, Corp., 806 Emerson Ave., Syra- 


cuse 

Modern Industrial Engineering Co., 14228 Bir- 
wood, Detroit 4, Mich. 

1° Inc., 205 East 42nd St., 

Sheffield Corp., ‘721 Springfield, Dayton, Ohio. 

GEAR CHECKING INSTRUMENTS 


AND EQUIPMENT 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Eastman Kodak Co., Rochester, N. Y. 


Little can be done today to reduce labor 
and material costs. For substantial savings 
employ new, better techniques. Mount PRE- 
CISE Grinder-Millers on lathes, drill presses, 
milling machines and other machine tools 
or use in special production set-ups. '/4 HP; 
speeds from 20,000 to 45,000 r.p.m.; 115 
volts, AC-DC. Ruggedly built for continuous 
duty. All metal housing, rigid PRECISE 
quill; sealed micro-precision bearings. High 
speeds and accurate PRECISE quill and chuck 
are ideal for tungsten carbide cutters. PRE- 
CISE will grind, mill or finish any material 
from soft wood to the hardest alloy steel. 


Write ror cataroc 


PRECISE PRODUCTS CORPORATION 
1338 CLARK ST. * RACINE, WIS. 


(Continued on page 370) 
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Baker Multi-Operation Machine utiliz- 

ing standard Baker 7' x 16 and 15 x 16 units and 

a 72" six-station power indexing table, performs drill- 
ing, chamfering, boring, counterboring, and tapping 
operations on clutch housings at the rate of 80 parts- 
per-hour at 100% efficiency. 


STATION No. 
VERTICAL UNIT 
| No. F Drill thru 2 holes 


STATION No } | 
LOAD ond UNLOAD 


Drill thru | hole 
Drill thry 5 holes 
Drill thru 2 holes 
Drill they 3 holes 
HORIZONTAL UNIT 
F Drill thru 8 holes 
Mill Pod 


STATION No. 6 


VERTICAL UNIT 
Bholes 7/16—14 top 
Zholes 5/16—18 tap 
HORIZONTAL UNIT 
Bholes 5/16—18 tap 


aa STATION No. 5 


VERTICAL UNIT 
2holes dia. x 90" chomfer 
Zholes ‘% dia. x 90° chomfer 
2holes spotface 1% dio 
HORIZONTAL ANGLE UNIT 
2holes 15/32 drill 
hole F (.257) drilt 


STATION No. 9 
VERTICAL UNIT 
Comb. 15/16 drill & 1/16" 45° 
Chamfer 2 holes. Rough bore 
center bore |} hole. Rough 
bore starter bore | hole. 


~ 


STATION No. 4 


VERTICAL UNIT 


438/499 dia ream 
semi finish center bore 
comb semi finish and fish 
starter bore 


HORIZONTAL UNIT 


Bholes % dia, & 90° chomfer 


Baker Special Drilling Machines, composed 
of standard Baker units arranged to suit 
each individual problem, are designed for 
productivity. Units arranged in vertical, 
horizontal and angular planes perform 
multiple operations faster .. .better... 
automatically . . . with greater accuracy 
and efficiency. Consult Baker engineers 
for a better solution to your drilling 
problems. 


BAKER BROTHERS, INC. Toledo, Ohio 
ORILLING...TAPPING... EEYSEATING ood CONTOUR GRINDING. MACHINES 
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Product Directory 


Shaper Co, 78 River S$t., Spring- 

fiel 

Gleason a Works, 1000 University Ave., Roches- 
ter 

IMlinois Works, 2501 North Keeler Ave., 
Chicago, Ill. 

Michigan Tool Co., 7173 £. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mech. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Scherr, Georoe, Co., Inc., 200 Lafayette St., 
New York 12, 7; 

Starrett, The L, 3: Athol, Mass. 

Taft-Peirce Woonsocket, R. 

13 Schaefer Highway, Betrott 

Mich. 


GEAR CUTTING MACHINES, Bevel Gears 
(Generators) 
Bilgram Gear & Mch. Works siding Spring 


rden St., 
Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y: 


GEAR CUTTING MACHINES 
Bevel Gears, Spiral 


Gleason Were 100C University Ave., Roches- 
er 3, 


GEAR CUTTING MACHINES, Spur and 
Bevel Gears (Rotary Cutter) 


Waltham Machine Works, Newton St., Wal- 
tham, Mass. 


GEAR CUTTING MACHINES, Spur and 
Helical Geers (Hobbing) 

Calman Co., Rock and Montague, Rock- 

Homiton Tool Co., 634 South 9th St., Hamil 
ton, 

Michigan ‘Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich, 


New Jersey Gear R ie. Co., 1470 Chestnut 
Ave., Hillside, 

Orban, ‘Kur Kurt, Co., ae 205 East 42nd St., New 
or 


eee Machine Too! Corp., 75 West St., New 


GEAR CUTTING MACHINES, Spur and 
Helical Gears (Shaper or Planer Type) 

Co., Inc., 25 Main St., 

ro Gear Shaper Co., 78 River St., Spring- 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mi ch. 
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UNIVERSAL RAM TURRET TYPE 
VERTICAL & HORIZONTAL 


MILLING MACHINE 


Speed up production by cutting job 
transfers with the versatile Fray 
10-RH. This all-purpose milling 
machine performs an unequalled 
range of operations, cuts idle 
machine time and produces more 
work per man hour. It machines 
at any angle—vertical, horizontal 
or both. It mills, drills or bores at 
any angle. On any single piece of 
precision work requiring a variety 
of operations it is easier to reset 
the Fray than to transfer the 
work. For faster jobs, done better 
at less cost—investigate the easy 
to operate Fray 10-RH. A High 
Precision Tool. \ 


FRAY “ALL-ANGLE” HEAD TYPE 4 


For deep, heavy 
cuts. Permits 
working to extra 
close limits. Any 
angle up to com- 
pound 2-way. Re- 
quest Bulletin 4. 


— ise Co., 11200 Madison Ave., Cleve- 
la 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 
sa a Co., Rock and Montague, Rock- 


Fellows rant ond St., Spring- 

ie rai ai 

Michigan Tool plans Types). 
Detroit 12 

New Jersey 
Ave., Hillside, N. 


GEAR FINISHING 


Shaper Co., 78 River St., Spring- 

ield, Vt. 

Michigan Tool Ros 7171 E. McNichols Rd., 
Detroit 12, 

National Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR GRINDING MACHINES 
Coss Corp., 405 Lexington Ave., New York 17, 


Worms, 1000 University Ave., Roches- 

er 

National Cone & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

National Tool Co., 11200 Madison Ave., 
Cleveland, Ohio. 

Pratt & Whitney, West Hartford 1, Conn. 

Van Norman Co. 


GEAR HARDENING MACHINES 

Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 

GEAR LAPPING MACHINES 


Fetiows Sn Gear Shaper Co., 78 River St., Spring- 
ie 
Gleason Works, 1000 University Ave., Roches- 


Michigon Tool Be 7171 E. McNichols Rd., 
Detroit 12, 

National Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR MOTORS 
See Speed Reducers, 


GEAR SHAVING MACHINES 


& Mfo. Co., 1470 Chestnut 


roe © Gear Shaper Co., 78 River St., Spring- 
ie 
‘Fool 7171 E. McNichols Rd., 


troit 12, Mich. 
National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR TESTING MACHINERY 
Baldwin-Lime-Hamiiton Corp., Philadelphia 42, 
‘a 


Brown & Sharpe Mfg. Co., Providence, R. 1. 

Eastman Kodak Co., Rochester, N. Y. 

Farrel-Birmin Co., Inc. 2a Moin 
Ansonia, 

Gear Sraper Co., 78 River St., Spring- 
ie 

Gleoson Works, 1000 University Ave., Roches- 
er 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach Co., 5600 St. Jean 


Ave., Detroit 2, 
"11200 Madison Ave. 


National Tool 
Cleveland, Ohio. 

Scherr, George, 200 Lafayette St., 

New York 12, N. 


GEARS, Cut 


American Stock Gear Div., Perfection Gear 
Co., Harvey, Ill. 
Anes, Inc., 6633 W. 65th St., Chicago 38, 


Atlantic oeer Works, Inc., 200 Lafayette St., 
New Yor 2, N; Y. 

Automotive Gear Works, Inc., Richmond, Ind. 

Baush Machine Tool Co., 156 Wason ‘Ave., 
Springfield 4 Mas 


Bilgram Gear & Mch. Works 1217-35 Spring 
rden St., Works. 32 Pa, 
Boston Gear 5200 Main St., North 
Quincy, 


Brad Foote Gear Works, 1309 $. Cicero Ave., 
Cicero 50, Ill. 
239 Richmond, Brooklyn 86, 


‘Co., 

Gear Co., and Marie- 
mont Ave. Cincinnati, 

Cleveland Worm & Gear Co., ‘S249 E. 80th St., 
Cleveland, Ohio. 

Cone-Drive ‘Gears Div., Michigan Tool Co., 
7200 E. McNichols Rd., Detroit, Mich. 


Diefendorf Gear Corp., $20 N. Beldon’ Ave., 
Syracuse, N. Y. 
Farrel-Birmi nny Co., Inc., 25 Main St., 


Ansonia, 

Gear Specioition. Inc., 2635 W. Medill Ave., 
Chicago 47, Ill. 

a Works, 1000 University Ave., Roches- 
er 

Greaves. Mch. Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 


(Continued on page 372) 


ERSATILITY 
MOVES WoRK FASTER! 
PS NO. 10RH 
; = FRAY MACHINE TOOL CO 
WEST WINDSOR ROAD, GLENDALE 4, CALIFORNIA 


whoever uses it in their 
production is a customer 
or potential customer of H-P 


Rapid-Fire ... Accurate. . . Dependable 


SHELL FORGING calls for H-P-Ms! 


Piercing, bottoming, drawing, nosing and living 
up to strict governmental production requirements 
are all in a day’s work for H-P-M shell forging 
installations like this one at J. B. Beaird Company, 
Inc., Shreveport, Louisiana. 


If your planning calls for forgings . . . H-P-M’s 
proven ability to reduce scrap loss, save material and 
cut machining time are three good reasons why you 
should talk shop with an H-P-M engineer. His ex- 
perience and assistance will be of real value to you 
at the planning stage. Write today! 


/ PRESS MFG. CO. 


1042 Marion Road, Mount Gilead, Ohio, U.S. A. 
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Product Directory 


Hartford Special pay. Co., 287 Homestead 
St., Hartford, Conn 

iNinois Gear & Mch. Co., 2120 No. Natchez 
Ave., Chicago 35, lil. 

Mass. Gear & Tool Co., 36 Nassau St., 
Woburn, Mass. 

Michigan Tool 7171 €. MeNichols Rd., 
Detroit 12, Mic’ 

New Jersey Gear . ie. Co., 1470 Chestnut 
Ave., Hillside, N. J 

Ohio Gear Co., 1333 E. 
Ohio. 


Perkins ee m4 Gear Co., Box 1611, Spring- 
field 2, 


Philadelphia _ Werte, Erie Ave, and G St. 
Philadelphia, Pa. 

Sier-Bath Gear & Pump Co., renee 9248 Hudson 

Stahl Gear & er Co., 3801 Hamilton Ave. 


179th St., Cleveland, 


Bivd., North Bergen, N. 
Cleveland 14 


GEARS, Rawhide and Non-Metallic 


American Stock Gear Div., Perfection Gear 
Co., Harvey, Ill 
Angew, Inc., 6633 W. 65th St., Chicago 38, 


Atlantic Gear Pa Inc., 200 Lafayette St., 
New York N. 

Boston Gear Works, 3200 Main St., North 
Quince 

Braun” Co., 239 Richmond, Brooklyn 8, 

Cnet Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio. 

Diefendorf Gear Corp., 920 N. Beldon Ave., 
Syracuse, N. Y. 

Gear Speciaities, Inc., 2635 Medill Ave., 
Chicago 47, it. 

Greaves Mch. Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 

Hartford Svecial Mchry. Co., 287 Homestead 
St., Hartford, Conn, 


Westinghouse Electric Corp., Pittsburgh 30, Pa. James, 7, Co., 1140 W. Monroe 
Williamson Gear & Machine Co., 2606 Martha Ohio ‘Gear Co., 1333 E. 179th St., Cleveland, 
St., Philadelphia 25, Pa. Ohio. 
CANTILEVER 
LOCKNUT 
MODEL 


self releasing 


mandrels 
.0005” ACCURACY GUARANTEED 


© ERICKSON PRECISION EXPANDING MANDRELS provide the ideal means 
of gripping on interior surfaces. With them, close tolerance machining or checking 
operations can be accomplished with exceptional speed. 


The mandrel sleeve, alternately slotted from each end, expands and grips along 


its entire length . 


. . accommodates variations over 49” range. 


A single mandrel shank is usable with an entire series of sleeves and can 


handle an enormous variety of work. 


Besides the illustrated standard models, multiple sleeve and other special designs 
can be adapted to meet specific job requirements. 


Sleeves can be machined to fit splines, undercuts, threads, and other internal contours. 
A-7610 
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Philadelphia Gear Works, Erie Ave. and G St., 
Philadeiphia, Pa. 

Stahl Gear & Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio 

Westinghouse Hlocteic’ Corp., Pittsburgh 30, Pa. 

Williamson Gear & Machine Co., 2606 Martha 
St., Philadelphia 25, 

GENERATORS, 

General Electric Co. ctady 5, N. Y. 

Lincoln Electric Co. 32801 St. Clair Ave. 
C.eveland, 

Reliance Electric & ne. Co., 1074 Ivanhoe 

Westinghouse Electric Corp., Pittsburgh 30, Pa. 


Rd., Cleveland 10, 
GOGGLES 
American Optical Co., Southbridge, Mass. 


GRADUATING MACHINES 


Abrasive Mch. Tool Co., Dexter Rd., E. 
14 
Gorton, , Mch. Co., 1110 W. 13th St., 


Mg 
Greaves ‘Mch. “Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 


GREASE 

Oil Co., 70 Pine St., New York, 
Gulf Oil Comp. ont h 30, Pa. 
Houghton, £.: Co., 303 W. Le igh Ave., 


Div., Fiske Co., 129 
Lockw ‘od St., Newark 5, 

Sinclair” Refining Co., 636 Nr Ave., New 


Yor 
standard Oil Co, (Indiana), 910 S. Michigan, 


Chicago, 
Sun Oil Co., 1608 Walnut St., 
Texas Co., 135 E. 42nd St., New York, N. 


Tide Water Associated 
Place, New York, N. 


GRINDERS, Carbide Tool 
Cosa Corp. “J 405 Lexington Ave., New York 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Co., 254 Ave., Des Plaines, Ill. 

1200 Oakman Bivd., Detroit 

, Mic 

Hammond Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo 

Oliver Slratrament Co., 1410 E. Maumee St., 


Adrian, Mich. 
Inc., 205 East 42nd St., 


Standard Electrical Tool Co., 2488-90 River 
, Cincinnati 4, Ohio. 


Die and Mold 


Consolidated Mch. Rochester, N. Y. 

Dumore Co., 1300 h St., Racine, Wis. 

Hammond Builders, Mich’ 1600 
Douglas Ave., Kalamazoo 54, 

Pratt Whitney, West Hartford 

Precise Products Corp., 1328- $0. ‘aon 
Racine, Wis. 

Rivett — & Grinder, Inc., Brighton, Boston 


Standard "Electrical Tool Co., 2488-90 River 
Cincinnati 4, io. 

Thor Power Tool 


GRINDERS, Oiistone, for Woodworking 
Tools 
Mummert-Dixon Co., Hanover, Pa. 


GRINDERS, Pneumatic 


Bellows Co., 230 W. Market St., Akron, Ohio. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Cleco Div., Reed Roller Bit Co., 5125 Clinton 
Ave., Houston 20 

Ingersoll-Rand Co., N. J. 

Keller Tool Co., Grand Haven, _— 

Madison-Kipp Cor, Madison, 

Onsrud Machine orks, Inc., ‘9940 “Palmer St., 
Chicago, Ill. 

Thor Power Tool 


GRINDERS, Portable Electric and Toolpost 


Black & Decker Mfg. Co., E. Penna. Ave., 
Towson, Md. 
Chicago Co., 6 E. 44th St., 


New York 
Dumore Co., 1300 17th St., Saeten, Wis. 
‘Machinery Builders, Ine., 1600 


git 


Hammond 
Douglas Ave., Kalamazoo 

Millers” Falls Co., Greenfield 

Precise Products Corp., 1328°50 Clark St., 


Rac 

South Bend t Lathe Works, Inc., 425 E. Madison 
St., South Bend 

Standard Electrical Tool Co, 2488-90 River 
Rd., Cincinnati 4, Ohio 

Thor Power Tool 


GRINDING FIXTURES 


Geometric Tool Co. (Die Chaser, Westville 
Station, New Haven 15, 


(Continued on page 974) 
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BETWEEN 
CENTERS 
: MODEL 
shank to within 0001". Sleeve “A” is open slotted ot MX 
ends. When pin “Lis drawn back against surface 
instead of the drawpin in the diagramed design. 
ERICKSON TOOL COMPANY 
% 


...With TYCOL lubricants on hand! 


Heavy-duty cutting operations? Here’s what happens 

when you switch to Tycol Afton oils! A well-known Engineering 

Company (you’d recognize the name instantly) recently 
tested cutting oils used to shape 14” gears on a Gleason Bevel Gear 
Generator. Their findings: after the first rough cut around, with 
competitive oils, they had to grind a full 1%” off the cutter. With 
Tycol Afton 8, they hobbed two gears and took off only .013”. Afton oils 
are non-corrosive... and so stable they’re widely recommended as 
hydraulic oils! They serve a triple function as coolants, lubricants, . ™ 
and hydraulic media on the same machine ... the heavier the cut — ronal pager. 

the better they perform. It will pay you to find out why — by Talon © Cleveland * Sen: Cente 

contacting your local Tide Water office! Coveney. Cuniie 


Over 300 Tycol industrial lubricants are at 
your disposal . . . engineered fo fit the job! 


REFINERS AND MARKETERS OF VEEDOL... THE WORLD'S MOST FAMOUS MOTOR OIL 
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Precise Products Corp., 1328-30 Clark St., 
Racine, Wis. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


GRINDING MACHINES, Abrasive Belt 


Power Tool Div., Rockwell Co., 
614G N. Ave. 
1200 Oakman Bivd., 


, Mich. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio 

Mattison Mch. Works, Rockford, Ill, 

Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41, Ill, 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio. 

Walker-Turner Div., Kearney & Trecker Corp., 
900 North Ave., Plainfield, N. J. 

— Sales Cor, 333 Nassau Ave., Brook- 
yn 


GRINDING MACHINES, Bench 


Besiy-Welles Corp., Beloit, Wis. 

Black & Decker Mfg. Co., E E. Penna. Ave., 
Towson, Md. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh Pa. 

Gorton, Geo., Mich. Co., ‘1110 W. 13th St., 
Racine, Wis. 

Hammond Machinery Builders, Peg 1600 
Douglas Ave., Kalamazoo 54, Mich. 

Bros., inc., 1418 Ave., 
mira 

Millers alls Greenfield, Mass. 

Rivett hate & Grinder, Inc., Brighton, Boston 


35, Mas: 
tes. T., & Son, Inc., 2558 W. 16th 
Chicago 
banded Electrical Tool Co., 2488-90 River 
Cincinnati 4, Ohio. 
Thor Power Tool Co., Aurora, Ill. 
Walker-Turner Div., ‘Kearney & Trecker Corp., 
900 North Ave., Plainfield, N. J. 


GRINDING MACHINES, Broach 

Colonial Broach Co., Detroit 13, Mich. 

Lapointe Mch. Tool Co., 34 Tower St., Hudson, 
ass. 


GRINDING MACHINES, Camshoft 
Landis Tool Co., Waynesboro, 


Pa. 
Norton Co., 1 ‘New Bond St., Worcester 6, 
Mass. 


GRINDING MACHINES, Carbide Tool 


Arter Grindi Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass 

Carboloy Dept. General Electric Co., Box a, 
Roosevelt Park Annex, Detroit 3 32, Mich 

Delta Power Tool Div., Rockwell Mfg. fo. 
614G N. ge Ave. Pittsburgh 

Ex-Cell.O Corp., 1200 Oakman Bivd., erreit 

Oliver ~~ Co., 1410 E. Maumee St., 
Adrian, Mich. 

Orban, Kurt, Co., Fat ae 205 East 42nd St., 


Sheffield Corp., i Springfield, Bye ‘on, Ohio. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio. 

Triplex M Machine Tool Corp., 75 West St., New 
or 

Willey’s “biti Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


GRINDING MACHINES, Centerless 

Cincinnati Grinders, Inc., Cincinnati, Ohio. 

Diversified Metal Products ea 5125 Alcoa 
Ave., Los Angeles 7 Calif 

Heald Machine Co., 10 New “Bond St., Wor- 
cester 6, Mass. 

Landis Tool Co., Inc., Waynesboro, Pa. 

Tool “Corp., 75 West St., New 
or 


GRINDING MACHINES, Chucking 

Bryant Cushing Grinder Co., 257 Clinton St., 
Springfield, 

Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Crankshaft 
Landis Tool Co., Waynesboro, Pa. 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


GRINDING MACHINES, Cylindrical 


Arter Grindi Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass, 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Grinders, Inc., Cincinnati, Qhio. 

ose corey , 405 Lexington Ave., New York 


DoAll Co., 254 Laurel Ave., Des Plaines, III. 

Dumore Co., 1300 17th St., Racine, Wis. 

Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich, 

Landis Tool Co., Inc., Waynesboro, Pa. 

Norton Co., 1 ‘New Bond wees Worcester 6, 


Mass. 
Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 
Sheffield Corp., 721 Dayton, Ohio. 
Van No Norman Co., 2640 Main St., Springfield 7, 
ass. 


‘(Continued on page 376) 


industrial engineers, 
recognized | as one of 
the 


analyzes a product 's 

design and the mater- 
jals it is to be made 
of in detai 


develops erfictent. 
production methods, | 
including automation, 
plant layout, mater- 
ials handling, etc... 


When Pioneer does 
job,-whether it. b 
just a part or a: 


complete program. 


That this approach — 
is sound is proven by 
Pioneer's growth over 
the past 2 


ENGINEERING 


& MANUFACTURING CO., INC. 


19643 John RSt. N 


4 G 
— 
EFFICIENT AND WHAT DOES 
DEPENDABLE “METHODIZING 
= 
FNGINEERING | MEAN TO YOU ? 
arc living a the 
direct result of in- 
creased productivity 
7 through better tools 
ndependent: product - 
are the way to even 
methods specialists, 
co sts in all phas es EMETHODIZING 
it's "METHODIZED". 
: and wl ere need 
| 
Vetroit J, Michigan 


FLAT GROUND 


DIE STEEL 


The Ready-to-Use Steel of 1001 Uses! 


Simonds offers you a choice of OIL or AIR Hardening 
DIE STEEL, whichever is best suited to your require- 
ments. Both types are made from Simonds own steel, 
are precision ground to a thickness limit of plus or minus 
.001” and have an extra smooth surface finish of 25 to 35 
micro inches. Edges and ends are square and parallel, 
with all scale, decarburation and surface defects removed. 
All sizes come individually packaged with heat treating 
instructions. 


SIMONDS AIR HARDENING DIE STEEL 


(non-deforming 5% Chrome Type) is spherodize annealed 
for good machinability and uniform hardenability. Its wide 


: ; S : M ON D S hardening range (1700° to 1800° F.) makes it practically 
foolproof in heat-treating. Stock sizes run from 14" to 2” 
| SAW AND STE EL CO. thick and 2” to 10” wide in 36” lengths. 
SIMONDS OIL HARDENING DIE STEEL 
(non-deforming Molybdenum Type) is uniformly annealed 


for easy machining and uniform hardening. Due to its wide 


Factory Branches in Boston, Chicago. San Francisco and Portland, Oregon. hardening range (1450° to 1 540°) good results are assured 
Canadian Factory in Montreal, Que. with even the simplest heat treating equipment. Stock sizes 
Simonds Divisions: Simonds Steel Mill. Lockport, N. Y., are available from 44’ to 3” thick and 1%” to 14” wide in 

Simonds Abrasive Co., Phila., Pa. and Arvida, Que., Canada 18” lengths. The heavier sizes also come in 36” lengths. 


Try a bar on your next job. Your Simonds Distributor 
carries many sizes of both types in stock —call him 
right now. 
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G Product Directory 


i GRINDING MACHINES, Die Chaser O: pon. York og Ne 205 East 42nd St., $ GRINDING MACHINES, For Sharpening 
ie Eastern Mch. Screw Corp., New Haven, Conn. Union Twist Drifl Co., ‘Athol, Mass, Cutters, Reamers, Hobs, Etc. 
a Landis Machine Co., Waynesboro, Pa, Barber-Colman Co., Rock and Montague, Rock- 
GRINDING MACHINES, Face ford, 
t., New 
( GRINDING MACHINES, Disc Co., Dexter Rd., E. Provi- Brith Industries 
Besly-Welles Corp., Beloit, Wis. nce 14 dence, R. |. 
Gardner Machine Co., 414 £. Gardner St., Besly-Welles Corp., Beloit, Wis. grown & Shape Ohio. 
Beloit, Wis. Cosa Corp., 405 Lexington Ave., New York Cosa Corp., 405 Lexington Ave., New York 
Hammond Machinery Builders, 1600 17, N.Y. 17, 
Douglas Ave., Kalamazoo 54, Mich. Mattison Machine Works Rockford, Ill. Deita Power Tool Div., Rockwell Mfg. Co., ‘ 
manner Machine Works, Trocktord," Co., 1410 E. Maumee 4G N. Lexington Ave., Pittsburgh 8, Pa. 
Standar lectrica ° iver rian ich 78 R “ 
Rd., Cincinnati 4, Ohio. Orban, Kurt, 205 East 42nd St., Fellows Pring 
New York Gollmeyer & Liviogston 336 Straight Ave., 
S. W. Gran apids 
GRINDING MACHINES, Drill GRINDING MACHINES, Flexible Shaft Gorton, George, Mech. Co., 1110 W. 13th St., 
Bake, Edward, Co., 442 Cherry St., West New- acinz, Wis 
ton 65, Mass. J See Flexible Shaft Equipment. Ingersoll ‘Ming Mch. Co., 2442 Douglas St., 
Delta P fool Div., Rockwell Mfg. £e~ ockford, Ill, 
614G Lenineton Pitteburg gh 8, GRINDING MACHINES, Gap Landis Tool Weynesboro, P 
er & Livingston Co., 336 Straight nder: nnati, Ohio. on K., Me ison a 
Grand Rapids 4, Mich. Edwards Rds., Cincinnati 18, Ohio 
Hammond Pe , 1600 Co., New Bond St., Worcester 6, 
uglas Ave. a 
: Oliver vinstrument Co., 1410 E. Maumee St., GRINDING MACHINES, Gear Tooth Oliver Instrument Co., 1410 E. Maumee St., 
: Adrian, Mich. See Gear Grinding Machines. Adrian, Mich. 
—— Machine Works, Inc., 3940 Palmer St., 
icago ; 
Pratt & Whitney, West Hartford 1, Conn 


Preciee Corp., 1328-30 "Clark 
‘alfred H., Koln-Deutz, Germa 


Standard Electrical Tool Co., 2488-90. River 
io. 


Rd., Cincinnati 4, 
Thomps: on ay od Co., 1500 W. Main St., 
Spriry field, Ohio. 
Union Twist Drill Co., Athol, Mass. 
GRINDING MACHINES, For Sharpening 
Turning and Planing Tools 
Tool Div., Rockwell Mfg. Co., 


ROTARY SURFACE GRINDERS Leni ton ‘Ave, Pittsburgh 6, Pa. 


2, Mi 

for Jet and Piston Engine Airplane Parts | Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo Mich. 

Oliver Instrument Co., 1410 Maumee 


Adrian, Mich. 
THE MODEL “A” Orban, Kurt, Co., Inc., 205 East 42nd St., " 4 
New York 17, N. 
Model “A’’. Grinding is done on the per- South Bend Lathe | Works, Inc., 425 E. Madison 
: South Be 
iphery of the wheel, the work being held standard Electrical Tool Co., 2488-90 River 
by a rotating magnetic chuck. Two sizes: w Re. 4, io. 
8” and 12” diameter. Waltham Machine “Works, Newton’ St., Walt- 
, Mass 


THE MODEL “‘B” 
Model “B”, Four chuck capacities — 20”, 
24”, 30” and 40”. These machines are 
mainly hydraulically operated. Great ver- 
tical capacity. Work table can be tilted. 


THE MODEL 


Model “D’ —two chuck capacities — 12” 
¥, and 16”. A 7% h. p. motor, precision 
balanced, mounted on the wheel slide 
delivers full power by multiple vee belts, 


GRINDING MACHINES, Internal 
— Mch, Tool Co., Dexter Rd., E, Provi- 


Arter Grinding’ Nich. Mch. Co., 15 Sagamore Rd., 
Worcester 

Bryant Chucking +. Co., 257 Clinton St., 
Springfield, Vt. 

Core 405 Lexington Ave., New York 


Dumore Co., 1300 17th St., Racine, Wis. 
Corp., 1200 Oakman Bivd., Detroit 


Div. Kaydon Engineering Corp., 


Muskegon, 
to the wheel spindle. MODEL “A Heard Machine Co, 10 New Bond St., Wor- 
cester 6, 
MODEL “'B” MODEL “’D” Orban, Kurt, Co, Inc., 205 East 42nd St., 
New York ‘i; 
Precise Products Corp., 1328-30 Clark: St., 
Racine, 


Rivett Lathe +7 Grinder, Inc., Brighton, Boston 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio. 


Wicaco Machine Corp., Stenton Ave. and Lou- 
den St., Philadelphia, Pa. 


GRINDING MACHINES, Jig | . 


Moore Special —_ Co., Inc., 724 Union Ave., 
Bridgeport, Con 
Pratt & Whitney, West Hartford 1, Conn. 


GRINDING MACHINES, Knife and Shear - 
Blade 
hay et Tool Co., Dexter Rd., E. Provi- 


Hill — Co., 1201 W. 65th St., Cleveland 2, 
Machine Works, Rockford, Ill. 


GRINDING MACHINES, Piston Ring 


N A Besly-Welles Corp., Beloit, Wis. 
® Gardner Machine Co., 414 E. Gardner St., 


Write today for complete details and specifications 


Beloit, Wis 
Hew ‘Machine ¢ Co., 10 New Bond St., Wor- 
cester 6, 
WORCESTER 5, MASSACHUSETTS Co,, 3560 Chouteau Ave, 
ouis, Mo 


Mattison Machine Works, Rockford, lll. 
, Cincinnati 4, 


(Continued on ‘page 378) 
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w Iron die 


@ Allite die 


@ Plastic die 


Neep a completely-accurate, experimen- 
tal plastic die? A dependable, short-run zinc 
alloy die? Or a high-production iron die? 

You'll find Allied to be the only plant in the 
country able to provide you the complete serv- 
ice which includes all three kinds. 

The newest addition to the Allied circle, 
Rezolin Tool Plastik, is used to produce dies at 
a saving of initial cost and delivery time. These 
plastic dies are accurately made — can’t shrink 
or expand. Where extra runs are demanded, 
Allite zine alloy dies provide all the advantages of 


2 


DEPT.D-12 e 


PLANT 1 PLANT 2 


low-cost tooling. And, finally, for long produc- 
tion runs, Allied can build iron dies of any type 
or size. 

Remember, too, that any of these materials — 
plastic, zine alloy or iron — can be combined to 
give you maximum economy plus top perform- 
ance. Write today for complete details. 


—Orher Allied Products 


SPECIAL COLD FORGED PARTS e« STANDARD 
CAP SCREWS « HARDENED AND PRECISION 
GROUND PARTS JIGS’ e R-B INTER- 
CHANGEABLE PUNCHES AND DIES e¢ FIXTURES 


ALLIED PRODUCTS CORPORATION 
12619BURTROAD 


DETROIT 23, MICH. 


PLANT 4 
Hillsdale, Mich. 


PLANT 3 
ilisdale, Mich. 
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Product Directory 


GRINDING MACHINES, Profile 


Cleveland Grindi Machine Co., 1643 Eddy 
Rd., Cleveland 12, Ohi 
o- Corp., 405 Lexington “Ave., New York 17, 


Y. 
Corp., 1200 Oakman Bivd., Detroit 


ich 
Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 


GRINDING MACHINES, Radial, 
Ball Race, Etc. 


Besly-Welles Corp., Beloit, Wis. 

Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich. 

Landis Tool Co., Waynesboro, Pa. 

Van Norman Co. 


GRINDING MACHINES, Readius, Link 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
Sundstrand Mch, Tool ig 2531 St., 
Rockford, Ill. 


GRINDING MACHINES, Ring Wheel 
Besly-Welles Core. Beloit, Wis. 


Gardner Machine Co.,; 414 E. Gardner St., 


Beloit, Wis. 


Mattison Machine Works, Rockford, Ill. 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio. 


GRINDING MACHINES, Roll 

Co., 25 Main St., Ansonia, 
onn. 

Landis Tool Co., 

Norton Co., 1 New Bond 4? 


Worcester 6, 
Mass. 


GRINDING MACHINES, Spline Shaft 


Van Norman Co. 


GRINDING MACHINES, Surface 


Abrasive fae Tool Co., Dexter Rd., E. Provi- 
dence | 

Arter Grinding’ Mich Mich. Co., 15 Sagamore Rd., 
Worcester 

Besly-Welles Ay Beloit, Wis. 

Blanchard Co., ‘64 State St., Cam- 
bridge, Mas: 

ery Div., 164 Du St., New York, N. Y. 

Brown & Sharpe Mita. Co., Providence, 

Delta Tool Div., Rockwell Mfg. Co., 
614G N, Lexington Ave., Pittsburgh 8, Pa. 

DoAll Co., 254 Laurel Ave., Des Plaines, il. 


Hartford Special Automatic Thread Rollers 
feature completely automatic hopper feed, 
vibration free operation and quick and easy 
setups. Model A-312-H above rolls screws from 
No. 6 (.138) thru %«" diameter with thread 
lengths up to 22”. Smaller model A-190-H rolls 
screws from No. 2 (.086) thru No. 10 (.190) with 


thread lengths up to 12”. 


For complete information send for Bulletin TR. 


When it comes to production 


*; THE HARTFORD SPECIAL MACHINERY CO., HARTFORD 12, CONN. 
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Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich. 

Gollmeyer & Co., 336 Straight Ave., 
apids 4, ‘Mich. 

Gardner Co., 414 E, Gardner St., 


Beloit, Wis 

Machine 10 New Bond St., Wor- 
ces 

Hill "Acme W. 65th St., Cleveland 2, 

Mattison Machine Works, Rockford, 

Co., 1 New Bond Worcester 6, 


— “Kurt, Co., Inc., 205 East 42nd St., 
New York’ 17, N. Y 

Pratt & Whitney, West Conn. 

Reid Bros. Co. Inc., Beverly, 

Sheffield Corp., 721 Springfi Voie ‘De ‘on, Ohio. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ce. 

Taft-Peirce Mfg. Co comaches et, R. I. 

Thompson Grinder W. Main St., 
Springfield, Ohio 

Thor Power Tool Co., Aurora, Ill. 

Walker, O. S., Co., ‘Inc., Worcester, Mass. 


GRINDING MACHINES, Tap 
Corp., 1200 Oakman Bivd., Detroit 


ones & Fae in Mch. Co., 160 Clinton St., 
Springfield, Vt. 


GRINDING MACHINES, Thread 


Dumore Co., 1300 17th St., Racine, W 

Excell Corp., 1200 Oakman Bivd. Detroit 

Jones & Lamson Mch Co., 160 Clinton St., 
Springfield, Vt. 

achine Co. (Centerless), Waynesboro, 


Landis Tool Co. (Centerless), Waynesboro, Pa. 
re) rt, Co., Inc., 205 East 42nd St., 


re Products Corp., 1328-30 Clark St., 
Sheffield ‘Corp., 721 Springfield, Dayton, Ohio. 


GRINDING MACHINES, Universal 


Brown & Sharpe Mfg, Ag Providence, R. |. 

Cincinnati Grinders Cincinnati, Ohio. 

Frauenthal Div., Engineering Corp., 
Muskegon, Mich 

Landis Tool be Waynesboro, P 

Norton Co., New 6, 


Mass. 
Orbon, “Kurt, Co., Inc., 205 East 42nd St., 
New York’ 17, N. Y. 


MACHINES, Worm 


nes & Lamson Mch. Co., 160 Clinton St., 
natield Vt. 
Pratt & Whitney, West Hartford 1, Conn. 


GRINDING WHEELS 


Oy. Union Carbide & Gerken 
Corp., 30 E. 42nd St., New York 17, N, 
Ba tate Products Co, 


ass 

Besly- ‘Welles Beloit, Wis. 

ne Co., 64 State St., Cam- 
ri 

Carborundum Co., Buffalo Ave., Niagara Falls, 


Milling Machine ae Grinding 
Wheels Div., Cincinnati 

Gardner Machine Co. (surface Grinder), 414 E. 
Gardner St., Beloit, Wis. 

Norton Co., ‘{ New Bond St., 


ass. 

Simonds Abrasive Co. ng A and Fraley Sts., 
Brides Philadel phi 

Smit, J. K., & Sons, = » neni Hill, N. J. 


Cincinnati 


Worcester 6, 


GROOVING TOOLS, Internal 


Waldes Kohinoor, Inc., 4716 Austel Place, 
Long Island City 1, N. Y. 


HAMMERS, Drop 
orm, €. W., Co., 1375 Raff Rd., S. W. Canton, 
Chambersburg Engrg Co., Chambersburg, Pa. 


Erie Foundry Co., Erie. 
Morgan ere. Co., Alliance, Ohio, 


HAMMERS, Forging Air 


Chambersburg Engrg. Co., Chambersburg, Pa. 
Co., 2000 “G” St., Wilmington 


(Continued on page 380) 
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_ WESSON’ S put 


HUSKI-CUT 


STINGER GRIP HOLDER 


SHORTER CLAMPING GIVES 
AVERAGE OF 70% MORE 
TIP REGRINDING! 


Compare yy, Featuresl 


@ Use Heavier Feeds — Higher Speeds on @ Broached insert hole. Insert change- 


heavy-duty and extra-heavy-duty jobs. able without removing holder from 
@ Fine thread screw adjustment is fast, machine. 
positive and minute — far less than @ Solid Wessonmetal cemented carbide 
1/16” required where serrations are insert semi-standard with formed 
; involved. clearance angles. No slotted carbide to 


Simple design— only 5 parts. H.S. crack. No brazing of tips. Length of 
Steel Anvil replaceable at low cost. No cutting edge constant. 

exposed clamps to wear. Use only 1 @ Offset Holder provides generous oe 
wrench all adjustments. clearance. 


@ Tested and proven on production lines. 


Wesson COMPANY 1220 Woodward Heights Boulevard 


FERNDALE (DETROIT 20) MICHIGAN : 
) WESSON METAL CORPORATION, Lexin: 
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Specialists in Designing and Producing Carbide Cutting Tools 
* 
| 
| 
| Steel Finger 
| | Positive Grip 
| Positive Lock- 
(Standard) | 
Adjustment ~ 4a 
Hold Down 2 
Screw 
(Standard) 
Wp 
Affiliated with 


Product Directory 


HAMMERS, Pneumatic 

Chambersburg Engrg. Co. Chamb , Po. 

Cees Tool 6 E. 44 St., 

e ork, 

Cleco Reed Roller Bit Co,, $125 Clinton 
Ave., Houston 20 

Ingersoll-Rand Co., N 

Keller Tool Co., Grand Haven, hach 

Thor Power Tool Co., Aurora, Ill. 


HAMMERS, Portable Electric 


Chambersburg, Engrg. Co., Chambersburg, Pa. 


Chambersburg Engr, Chambersburg, Po. 


HEADING MACHINES 

National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Ohio, 

HEAT-TREATING EQUIPMENT 


Pa. Inc., 536 N. Madison, Rock- 
ord, 


HAMMERS, Soft 


HAMMERS, Steam 


Erie Foundry Co., 
HARDENING EQUIPMENT 


Ohio Crankshaft Co., 3800 Harvard Ave., HOBBING MACHINES 


Cleveland, Ohio. 


Black & Decker Mfg. Co., E. Penna Ave., HARDENING MACHINES, Flame 


HAMMERS, Power 


Chambersburg Engrg. Co., Chambersburg, Pa. 
United Co., 2000 Wilm ington cago Heights, 


a HARDNESS TESTING INSTRUMENTS 
Shaft 
S K F Industries ite P. O. Box 6731, North 
Philadelphia, 
Standard Pressed Stee! Co., Jenkintown, Pa. 


HARDENING, Surface 


and Carll St., Jamaica, 
Park Ave., New York, N. Y. 


Electrolizing Corp. ih, 1505 East End Ave., Chi- 


Shore Instrument & Mfg. Co., Van Wyck Ave. 
Wilson Mechanical Instrument Co., Inc., 230-D 


“DRILL HEADS 


\\ Expertly Design 


\e Fit YOUR Needs 
__DRILLING_ TAPPING @\\ i, 
‘BORING 


stahdard Fi xed 
struction. Bushed Guide’ Rod 

\ Holes and Lifter Rod, Holes | 
\ \' \\ \with Vertical \ 


Center 
7/ Circulating ‘Spindle’ 
/ Head with Verticak 
{adjustment Spin=\, 
dles: \ 
mainly for biph 


\ 


\ Speeds. \ 

M \ » 
manufacture, at 
‘est possible\ price, all 
“Yee of multiple spin- 
le fixed center adjust- 
able and. lead screw 
tapping 


UNITED STATES 
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See Gear Cutting Machines, Spur and 
Helical Gears (Hobbing), and Gear 
Cutting Machines, Worm and Worm 
Wheels. 


HOBS 


Barber-Colman Co., Rock and Montague, Rock- 
‘ord, 

Brown & Sharpe Mfg. Co., Providence, R. 

Hanson- “Whitney. Co., Div. Whitney Chain By ¥ 
Hartford, Conn. 

iinois Tool Works, 2501 North Keeler Ave., 
Chicago, Ill, 

Michigan ‘Tosi Co., 7171 E. McNichols Rd., 
Detroit 12 c 

National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio. 

National Twist Drill & Tool Co., Rochester, 


Gear Mfg. Co., 1470 Chestnut 


Ave., Hillside 
Union Twist Co., Athol, Mass. 


HOIST HOOKS 
Bethlehem Steel Co., Bethlehem, Pa. 


HOISTING CONVEYING 
EQUIPMEN 
Cleveland “suid & Engrg. Co., Wickliffe, Ohio. 


HOISTS, Air 


Chicago Tool Co., 6 E. 44th St., 
New York, 

Ingersoll- Rand Co., Phillipsburg, N. J. 

Keller Tool Co., Grand Haven, Mich. 

Thor Power Tool Co., Aurora, Ill. 


HOISTS, Etc. 


Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, ‘Ill. 


HOISTS, Electric 
Philadelphia Gear Works, Inc., Erie Ave. and 


G St., Philadelphia, Pa, 
HONES 
Barnes Drill Co., 814 Chestnut St., Rockford, 


Carborundum Co., Buffalo Ave., Niagara Falls, 


Moline Tool $e. 102 20th St., Moline, Ill. 
— Co., ‘New Bond St., Worcester 6, 
ass. 
Sunnen Products Co. (internal & External), 
7900 Manchester Ave., St. Louis 17, Mo. 


HONING MACHINES, Internal 


(Cylinder) 
Barnes Drill 814 Chestnut Hl. 
Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Ill. 


Moline toot Co., 102 20th St., 
lucts Co., 
St. Louis 17, Mo. 


7900 Manchester Ave., 


HONING MACHINES, External 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Micromatic Hone Corp., 8100 Schoolcraft, De- 
troit 4, Mich. 


HONING TOOLS AND FIXTURES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Micromatic Hone Corp., 8100 Schoolcraft, De- 
troit 4, Mich. 

Sunnen Srochete Co., 7900 Manchester Ave., 
St. Louis 17, Mo. 


HOSE, Leather, Rubber, Metallic, Etc. 

American Metal Hose &. (usajican Brass Co., 
25 Broadway, New York, N. Y. 

Cleco Div., Reed Roller Bit’ Co., 5125 Clinton 
Ave., Houston 20, Texas 

Titgfiex, pe 500 Frelinghuysen Ave., Newark 


HYDRAULIC MACHINERY, 
Tools and Equipment 


American Steel Foundries, Elmes E 
Rd. and Tennessee Ave., 


(Continued on page 882) 
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for maximum tool 
at minimum cost 


To apply Shaler Rislone Lubrication to car and truck motors 
a special orifice plate is required for each size of carburetor. 
A single die is used for 4 plates, as illustrated, by a simple arrange- 
ment of changing cores. 

Two die castings are also used in the Lubricator mechanism 
which has universal application. 

The design of this popular Shaler product shows seasoned de- 
signing both primary and secondary — by the principal and by 
the die caster. 

You can believe such established proofs and you can probably 
apply Madison-Kipp die casting to your own products. Please 
write to our home office in Madison, Wisconsin. 


MADISON-KIPP CORPORATION 
203 WAUBESA STREET © MADISON 10, WISCONSIN 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering * Originators of Really High Speed Air Tools 
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Product Directory 


Pa. 
Bornes Drill Co., 814 Chestnut St., 


Barnes, John $., Corp., Rockford, III. 
Bethlehem Steel’ Corp., Bethlehem, Pa. 
Steel Fdry. Mch. Co, Birdsboro, 


Bliss. E. W., Co., 1375 Raff Rd., S. W., Can- 
ambersbur ngrg Co., ambersburg 
Cross Co. 3250 Believue Ave., Detroit 7 Mich: 
Denison eae Co., 1160 Dublin St., Columbus 


Ohio. 

Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 
cago, Ill. 

Hanson-Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn. 

Hydraulic Press Mfg., Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Lake Erie Engrg. Corp., Kenmore Station, Buf- 


falo, N. Y. 
Michigan Tool Co., 7171 E. McNichols Rd., 
1560 W. Pierce St., 


Rockford, 


Detroit 12, Mich. 
Ce., 
4, Wis. 


Milwaukee 


Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill, 
St., 


Sundstrand Mch. Tool Co., 2531 
Rockford, Ill. 
Inc., 1402 Oakman Bivd., Detroit, 
Watson-Stiliman Co., Div., H. K. Porter gg 
Inc., N. 
, 215 Main St., Buffalo, N. 


Wilson, 
Wood, ‘Cou Public Ledger Bidg., Philo- 
Pa. 


HYDRAULIC POWER UNITS OR 
TOOL HEADS 

Bellows Co., 230 W. Market St., Akron, Ohio. 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, John S., Corp., Rockford, Wt. 

Barnes, W. F. John, Co., 201 S. Water St., 
Rockford, 

1200 Oakman Blvd., Detroit 


c 
Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 
cago, Ill. 
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Endurance 
Insurance 


insurance, tool... the 
kind that Adamas 
Carbide gives: 


Premium performance 
+ work-proved 

Adamas Carbide grades, 
job-engineered to fit 
both YOUR special and 
standard applications. 


Coverage against 
costly down-time ... 
there’s no faster 
delivery in the industry 
than Adamas’. 


It costs you no more to 
get this protection 
++.maximum tool-life, 
minimum production costs. 


Write, wire or phone for 
your ADAMAS CARBIDE 
catalog today... and 
get the “best tips” 

in the industry. 


Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio 
Rivett a ‘& Grinder, Inc., Brighton, Boston, 


35, 
Vickers, “ine., 1402 Oakman Bivd., Detroit, 
Mich. « 


INDEXING AND SPACING EQUIPMENT 


Abrasive Mch. Tool Co., Dexter Rd., E. Provi- * 
dence 
Bellows Co., ‘Bo! W. Market St., Akron, Ohio. 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Eauipmert Co., 31S. Dearborn St., 
ic 
Hartford. Special Mchry. Co., 287 Homestead 
St., Hartford, Conn 
Kempsmith Machine Co., 1819 S. 71st St., 
Milwaukee 14, Wis. 
Nichols-Morris corp.,. 76 Mamaroneck Ave., 
hite Plains, N. 
Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 
s7/™ Bend Lathe Works, Inc., 425 E. Madison 
South Bend, Ind. 
Mch. Tool Co., 2531 St., 
Rockford, lil. 
Taft-Peirce 
, Mich, 
Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 
land io. 


INDICATORS, Dial . 
401 Broadway, New York 13, 


C., Waltham 54, Mass. 

3rown & Sharpe Mfg. Co., Providence, R 

DoAll Co, 254 Laurel Ave., Des Plaines, “ 

Federal Products Corp., P. O. Box 1027, Provi- 
dence, R. |. 

Homestrand, 


Inc., Larchmont ¥. 


Lufkin Rule Co., ‘Hess Ave., naw, Mich. 
Standard Gage Co Poug hk psie, N. Y 
Starret, The ‘Athol Mass. 


INDICATORS, Speed 


Brown & Sharpe Mfg. Co. eg R. 4, 

Starrett, The L. S., Co., Athol, 

wee. Root, Inc., 20 Sargent st. Hartford, 
onn. 


INDICATORS, Test 
401 Broadway, New York 13, 


Ames, B. C., Waltham 54, Mas 

Brown & Sharpe Mfg. oy Providence 

Federal Corp., P . 0. Box 1027, 
dence, R. 

Standard 


Inc., 
Starrett, The L. 


‘Athol, 


INDUCTION HEATING 


General Electric Co., Schenectady, N. 
Ohio Crankshaft 3800 Ave., 
Cleveland, Ohio. 


INTENSIFIERS, Hydraulic 
Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


Pa. 

Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, io, 

Morgan Engrg. Co., Alliance, Ohio. 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., N. J. 

Wood., R. Co., Public Ledger Bidg., Phila- 
delphia "Pa, 


JACKS, Planer 
a pees. Tool Co., 5200 W. Armstrong 


Ave., Chic i. 
Northwestern ‘Col & Engrg. Co., 117 Hollier, 


Dayton, Ohio. 


JIG BORER 
See Boring Machines, Jig. 


JIGS AND FIXTURES 


Allied gpg Corp., 12677 Burt Rd., Detroit 
Bath, Cyril, cy 6984 Machinery Ave., Cleve- 
an 
Beaver Tool, Engineering Corp., 2850 
Rochester Rd., Box 429, Ro om Oak, Mich. 
Columbus Die, Tool & Mch. , 955 Cleve- 
land Ave., Columbus, Ohio. 
Hartford Special Mchry. Co., 287 Homesteaa 
St., Hartford, Conn. 
Ingersoll Milling Machine Co., 2442 Douglas 
St., Rockford, Ill. 
Jahn, B., Manufacturing Co., Ellis St., New 
Britain, Conn. 


(Continued on page 384) 
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you wouldn’t buy refrigerator parts 
and assemble them yourself... 


why buy hydraul 
piecemeal 


ICKERS built 


You could buy a motor, compressor, coils, valves, tubing 
and cabinet separately and put them together to make 
a refrigerator of a sort. But you wouldn't want the 
trouble and expense, and you wouldn't want to take 
the responsibility for successful operation. You would 
rather buy a complete refrigerator . . . get the 
manufacturer's know-how and have him take undivided 
responsibility. 

Then, why buy hydraulics piecemeal when a Vickers 
Custom Built Hydraulic Power Unit offers so many more 
advantages? It is built to meet your individual re- 
quirements. All necessary pumps, valves, intermediate 
piping, oil reservoir, motors, controls, etc. are in one 
self-contained “package”. It includes all needed ac- 
cessories such as oil filters, air cleaners, oil level 
gauges, fittings, etc. Hydraulic connections are grouped 


in a conveniently located manifold. - . 
Simplified hydraulic design, improved appearance, NICKERS incorporated 

substantial DIVISION OF THE SPERRY CORPORATION 

most important advantage to both ma- 

chine builder and his customer is Vickers Application Engineering Offices: ATLANTA © CHICAGO (Metro- 

i informati © PITTSBURGH © ROCHESTER * ROSKFORD 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Product Directory 


Logansport Machine Co., Inc., 810 Center 
Loganspo: 


Ind. 
Northwostern Tool Engrg. Co., 117 Hollier, 


Sheffield Corp. 721 Springfield, on, Ohio. 
Snow Mfg. Co., 435 Eastern Ave., 


iil. 

Sundstrand Tool Co., 2531 St., 
Rockford, 

Taft-Peirce Mto, Co., Woonsocket, R. 1. 

Woodworth A. Co., 1300 E Nine Mile Rd., 
Detroit Mich. 


JOINTS 


See Fittings, Hydraulic, 
Pneumatic, Etc. 


KEYSEATERS 


Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 10, Ohio. 

Consolidated’ Mch. Tool Co., ¥, 

Davis Keyseater Co., 405 Exchange St., 
Rochester 8 

Lapointe Machine Tool Co., 34 Tower St., 
udson, Mass. 


Mitts & Merrill, 68 Holden St. 


i 
Morton Mfg. Co., Muskegan Heig pow, Mich 


its, Mich. 


KNURL HOLDERS 


Brown & Sharpe Mf Afp. Co. 
Pratt & Whitney, est Hartford 1 , Conn, 


KNURLING TOOLS 


Bros. Co., 5200 W. Armstrong 
Ave hicago, 
Pratt & Whitney, West Hartford 1, Conn. 


LAPPING MACHINES 
Barnes Drill Co. (Straight Line or Rotating), 
814 Ches Rockford, Ill. 


tnut 
Inc. (Centerless), Cincin- 

nati, Ohio. 

Crane Packing Co., 1800 Cuyler Ave., Chi- 
cago, (Lapmaster Div.). 

Fellows Go Bodh Shaper Co., 78 River St., Spring- 
ie 

Michigan’ ‘Foot 7171 McNichols Rd., 
Detroit 12, Mich 


Drilling 


388 KING PIN 
HOUR 


On a Davis & Thompson 
5 Station Machine 


This type MDT FIVE STATION IN- 
DEXING DRILLER has five fixtures 
mounted on the index table. Each of 
these fixtures holds 2 RH and 2 LH au- 
tomobile front suspension support arms. 
Four ROTO-MATIC Power Heads, each 
having four spindles, perform the fol- 
lowing operations: 
1, Drill 53/64” dia.—Half way through. 
2. Drill .823” dia.— Balance of way 
through. 
3. End Cut Ream .8547/.8550" — Full 
length of hole. 
4, Finish Ream .8635/.8637"—Full length 
of hole. 
5. Load and Unload. 


| id R i 


Station Type Indexing Machine for 
drilling and reaming king pin holes. 


Two RH and two LH pieces.are com- 
pleted at the end of each cycle. Cycling 
is automatic, and, operator loads and un- 
loads during machine cycle. 


4 New Davis & Thompson 
Mechanical Power Heads 


Included in the design of this machine 
are the new ROTO-MATIC Mechanical 
Electrical Power Heads operated through 
screw feed. An important safety feature 
of these units is the patented overload 
release clutches on the feed. Because of 
the simplicity of their design the units 
require a minimum of servicing. 


Free Data 
Will be furnished on request. 


Davis & Thompson Company 
6411 W. BURNHAM ST., MILWAUKEE 14, WISCONSIN 


Micromatic ag Corp., 8100 Schoolcraft, De- 
troit 4, Mich 
Norton éo., 1 “New Bond St., 


Mass 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


Worcester 6, 


LAPPING PLATES, Hand 
Cre Packing Co., 1800 Cuyler Ave., Chicago, 


LATHE AND GRINDING DOGS 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, III. 


LATHE ATTACHMENTS 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Ohio 

Cincinnati Lathe & Tool Dis- 
ney St., Oakley, Cincinnati 9, Ohi 

Gisholt. Machine ‘Co., we 245 Washington 
Ave., Madison 10, 

Hendey Machine Co. , Torrington, Conn. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 
lond, R. K., Mch. Tool Co., papas and 
Edwards Rds., Cincinnati 18, ‘Ohi 

Lodge & Shi ley on 3055 Colerain Ave., 
Cincinnati Ohi 

Tool 1938 Thomas St., Mead- 
ville, Pa. 

Monarch Machine Tool Co., 27 Oak St., Sidney, 


Ohio 

Pratt % Whitney, West Hartford 1, Conn 

Precise Products Corp., 1328- 30° Clark a. 
Racine, Wis. 

Reed-Prentice ‘Corp., 677 Cambridge St., Wor- 
cester, Mass. 

Reed Rolled hig tne Die Co., P. O. Box 350, 
Worcester 1 

Rivett é Inc., Brighton, Boston 


35, Mas: 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 

Seneca Falls Mch. Co., Seneca 

Sidney Machine Tool Co., Sidne of 

South Bend Lathe Works, Inc., “Medison 
St., South Bend, Ind. 

Springfield Mch. Tool Se Springfield, Ohio. 

Sundstrand Mch. 2531 {Ith St., 
Rockford, Ill. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


LATHE CONVERTER 
Master Mfg. Co., Hutchinson, Kansas. 


LATHES, Automatic 


Bullard Co., Brewster St., Bridgeport 2, Conn. 

Cone Automatic Mch. Co., Inc., Windsor, Vt. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Goss & DeLeeuw Mch. Co., Kensington, Conn. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, ‘Ohio. 

Lodge & Shipiey Nt 3055 Colerain Ave., 


Cincinnati 25, Ohi 
Monarch Machine Tool Co., 27 Oak St., Sid- 
ney, Ohio 
— Acme Co., 170 E, 131st St.. Cleveland. 
io. 
New origin Mch. Co., New Britain-Gridley 


Mch. Div., New Britain, Conn. 
Porter-Cable Machine co. Salina St., Syracuse 


Potter & manera Co., 1027 Newport Ave 


Pawtucket, R. |. 
Pratt & Whitney, West Hartford 1, Conn. 
Russell, Inc., 292 Madi- 
son Ave., New York 17 
Schutte, Alfred, H., Koln- SEUTZ 
Seneca Falls Mch. Co., Seneca Falls, N 
Sundstrand Mch. Tool Co., 2531 1th Yen, 
Rockford, Il. 


LATHES, Axle 

Consolidated Rochester, N. Y. 

LeBlond, R. K., Mch. 0., Madison and 
Edwards Rds., 18, ‘Ohio. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


LATHES, Bench 


British Industries Corp., International Mchry. 
Div., 164 Duane St., New York, N. 
one orp. 405 Lexington Ave., New York +7, 


Hardinge Bros., Inc., 1418 College Ave., 


Elmira, N. 
LeBlond, R. K., Mch. Tool Co., ~ “gal and 


Edwards Rds., Cincinnati 18, 
(Continued on page 386) 
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Answer to a LOADed question ... the best 


way to handle radial loads is with../ ~~ 


STRAIGHT 
ROLLER 
BEARINGS 


4 


Wherever the jobs . . . and the loads . . . are big, 


you'll find radial roller bearings smoothing the 


path of power, because radial roller bearings give the 


greatest load-carrying capacity within given bound- 


ary dimensions. And, whenever radial loads enter 


the picture, design engineers naturally turn to Hyatt 


for the most complete line of radial roller bearings 


available anywhere. The wide range of Hyatt 


Roller Bearing sizes and types allows the engineer 


greater design flexibility, makes his job easier. If you 


are not familiar with the complete Hyatt line, write 


for our general catalog No. 150. Hyatt Bearings 


Division, General Motors Corporation, Harrison, N. J. 
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Product Directory 


Pratt & Whitney, West agg 1, Conn. 
Rivett i & Grinder, Inc., Brighton, Boston 


35, 
MB Sy Falls Mch. Co., Seneca Falls, N. Y. 
shescon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, 1 
a h Bend Lathe Works, Inc., 425 E. Madison 
, South Bend, 


LATHES, Boring 


Bullard Co., Brewster St., Bridgeport 2, Conn. 

Gisholt Machine G2. 1245 E. Washington Ave., 
Madison 10 

LeBiond, R. K., Vach. Tool Co., Madison and 
Edwards Rds., Cincinnati 18 ‘Ohio 

Lodge & Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio. 

Sidney Machine Tool Co., Sidney, Ohio. 


LATHES, Crankshaft 


Consolidated Mch. Rochester, N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohi 

Sundstrand Mch, Tool Co., 2531 1th St., 
Rockford, Ill. 


LATHES, Double-End 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

LeBlond, R. K., Mch. Tool €o., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Lehmann Machine Co., 3 Chouteau Ave., 
St. Louis, Mo. 

Sundstrand mn. Tool Co., 2531 IIth St., 
Rockford, 


LATHES, Duplicating 

H.E.B. Machine Tools, Inc., 475 Fifth Ave., 
New York 17, N. Y. 

Machine Co., 3560 Chouteau Ave., 

. Louis, 

Monarch Machine Tool Co., 27 Oak St., Sid- 
ney, Ohio. 

Sidney Machine Too! Co., Sidney, Ohio 

Tool Corp., 75 West St., New 
or 


LATHES, Engine and Toolroom 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Ohio. 


DZERO PR TIMKEN 
TAPER ROLLER BEARINGS 


No lathe can be more accurate than its 
spindle bearings. Hence before buying 
any lathe one should check the exact 
type and tolerances of bearings used. 


The No. TS-56B (and several 


other) SHELDON Precision Lathes 
have Timken “Zero Precision” Taper 
Roller Bearings, held to tolerances of 
.00015”. Not only are these the most 
accurate bearings used in any lathe, 
they are the sturdiest type .. . hold 
their accuracy thru long hard use... 
hold it even under abuse. With the 
other stamina features built into 
SHELDON Precision Lathes, they 
assure continued accuracy, without 
costly maintenance, thru years of 
hard service. 


Write for Catalog 


SHELDON MACHINE C0., INC. 


4240 N. Knox Ave., Chicago 41, Illinois 
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Mfg. Co., Box 15335, Vernon 
Los 
Cincinnati Lathe & Tool Co., "3207-3211 Dis- 
io. 


Greaves Mch. Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 
Inc., 475 Fifth Ave., 


Torrington, Conn. 
and 

Lehmann Machine 3560 Ave., 
St. Louis, Mo. 

Lodge & Shipley a 3055 Colerain Ave., Cin- 
cinnati 25, 

sa n Engrg. Co. 4901 W. Lawrence Ave., 
hicago 30, 

Tool Co., 27 Oak St., Sid- 
ney, 

Morey Mchry., Co., Inc., 410 Broome St., New 
York, 

Nebel Machine Tool Co., 3401 Central Park- 
way, Cincinnati 25, Ohio. 

Orban, cant, Co., Inc., 205 East 42nd St., 
New Y 

Pratt & Whitney, West Hartford 1 

Reed-Prentice 677 st. ‘Wor- 
cester, Mas: 

Rivett Lathe rs Grinder, Inc., Brighton, Boston 


Rocktord Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 

Seneca Falls Mch. Co., Seneca Falls, 

Sheldon Machine Co., ‘inc., 4240- 4358 Knox 

Ave., Chicago 41, Ill. 

Sidney ‘Machine Tool Corp., Sidne 

Simmons Machine Tool Corp., 1606 ne a 
way, Albany, N. Y. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Springfield Mch. Tool Co., Springfield, Ohio. 


LATHES, Gap 


Axelson Mfg. Co., P. O. om 15335, Vernon 
Sta., Los Angeles 58, Calif 

Cincinnati io & Tool Co., 3207-3211 Dis- 
ney St., Oak , Cincinnat! 9, Ohio. 

Gisholt Machine 1245 E. Washington Ave., 


Madison 10, 
H.E.B. Machine "Tools, Inc., 475 Fifth Ave., 
New York 17, N. 
LeBlond, R. K., Mich: Tool Co., 
Edwards Rds., Cincinnati 18, ‘Ohi 
Lodge & Shi ley Ana 3055 Colerain Ave., 
Cincinnati 25, 
3401 Central Park- 


Nebel Machine Tool "Co., 
way, Cincinnati 25, Ohio. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sidney Machine Tool Corp., Sidney, Ohio. 

Springfield Mch. Tool Co., Springfield, Ohio. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


— and 


LATHES, Gun 


Consolidated Mch. ag 

LeBlond, R. K., Mch. Tool “" son and 
Edwards Rds., Cincinnati 18, 

Mochine Co., 3560 Ave., 
t 

Seneca Falls Mch. Co., Seneca Fails, N. Y. 


LATHES, Hollow Spindle 

Axelson Mfg. Co., P. O. Box 15335, Vernon 
Sta., Los Angeles 58, Calif. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, ‘Ohi 

Lehmann Machine Co., 3560 ‘Chouteou Ave., 


St. Louis, Mo. 

Lodge & Shi “ Na 3055 Colerain Ave., 
Cincinnati 25, 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

LATHES, Manufacturing Type 

ease, NY. Corp., 806 Emerson Ave., Syra- 
c 


& Shipley Co: 3055 Colerain Ave., 
Cincinnati 5, Ohio 


LATHES, Spinning 
Bliss, E. W., Co., 1375 Raff Rd., S. W. Canton, 


Ohio 
Pevenute Machine Co., Bridgeton, N. J. 


LATHES, Toolroom 
See Lathes, Engine and Toolroom. 


LATHES, Turret 


Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
Cc Int tional Mchry. 
ritisi lustries orp., nternationa 

Div., 164 Duane St., New York, N. Y. 
Brown’ & Sharpe Mfg. ‘Co., Providence, 


(Continued on page 388) 


Consolidated Mch. Tool Corp., 
‘ Cosa Corp., 405 Lexington Ave., New York ® 
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hendey lathes 
are better built... 


FOR LONGER, MORE ACCURATE LIFE! 


And here’s how it’s done — Hendey starts 
with quality design and follows through with qual- 
ity workmanship. Take the hardened and preci- 
sion ground bed ways, for instance. Hendey does 
this differently and better! First, the world’s most 
modern induction hardening equipment uni- 
formly hardens the ways. Next, the precision 
machined legs and chip pan are attached to the 
bed (and they are never removed thereafter). 
Ultra precision grinding follows. Exacting checks 
for accuracy are then followed by electronic test- 
ing for hardness — uniform hardness — there are 
no soft spots in a Hendey bed — and a customer’s 
test sheet proves it! 


Add to this, quiet headstocks, the finest of lead 
screws, simplified, convenient controls and the 
ruggedness and power essential for modern pre- 
cision turning. 


Hendey lathes maintain the Hendey tradition 
for quality and accuracy. And there is the right 
machine in the Hendey line to suit your precision 
turning requirements. Write for details. 


d Featuring uniformly hard- 
MACH Ne Co ened and precision ground 


ways bed ways. 
the 
machine co., inc. 


torrington, conn., U.s.a. 
—— precision machine tools —— 


ba! No. 1 General Purpose Lathe 


distributors in principal cities 


x 24” Tool & Gage-Makers’ Lathe 
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Product Directory 


Bullard Co., Brewster St., Bridgeport 2, Conn. 
coe © Corp., 405 Lexington Ave., New York 17, 


Gisholt. Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Hardinge Brothers, Inc. (Bench or Cabinet 
Mounting), 1418 College Ave., Elmira, N. Y. 

Jones & Lamson Mch Co., 160 Clinton St., 
Springfield, Vt. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, ‘Ohio. 

Lodge & Bo Co., 3055 Colerain Ave., 
Cincinnati Ohio 

Millholland, W. K., Mchry. fo, 6402 West- 
field Bivd., Indianapolis 5, Ind. 

Morey Mchry. Co., Inc., 410 Broome St., New 


hes 205 East 42nd St., 


Potter & Johnston Co. pnaromenic), 1027 New- 
port Ave., Pawtucket, R. 
Rivett Lathe & Grinder, ote 

35, Mass. 
Simmons Mch. yen Corp., 1600 N. Broadway, 
Albany, 


Brighton, Boston 


peat Works, 425 E. Madison St., 


field, Ohio. 
est St., New 


Wernet & Swasey Co, 5701 Carnegie Ave., 
Cleveland 3, Ohio 


soutield Tool Co., Spri 
Tri Tool Corp., 75 


LATHES, Vertical Turret 


American Steel Foundries, King Mch Tool Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Lehmann, J. M., Co., Inc. 55 New York Ave., 
Lynhurst, N. J. 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 


LEVELS 


Bullard Co., Brewster St., Bridgeport 2, Conn 
Lufkin Rule Co., Hess Ave., Saginaw, Mich 
Millers Falis Co., Greenfield, Mass. 

Pratt & Whitney, West Hartford 1 , Conn. 


Walker Does Vt 4oqatu- 


Milling machine operating a carbide cutter 
660 f.p.m.; table feed 25 i.p.m. on rough 
steel castings. Walker Magnetic Chuck, 


securely holding workpiece, increases pro- 
duction equivalent to work of four planers. 
Take advantage of modern Walker methods 
for increasing production, reducing cost. 


O. Ss. Inc. 


art 


In Canada — 
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Upton Bradeen & James, Ltd. 


Starrett, The L. S., Co., Athol, Mass. 
Taft-Peirce Co., Woonsocki ket, R. I. 


LOCKNUTS 


Link-Belt Co. (For Positioni Bearings), 519 
N. Holmes Ave., Indianapolis 6, 


LUBRICANTS, Including Extreme 
Pressure (EP) Machinery Lubricants 
Cities por Oil Co., 70 Pine St., New York, 


Gulf oii h 30, Pa. 

Houghton f. 303 W. Le igh Ave., 

Lubriplate ba Fiske Bros. Refining Co., 129 
Lockwood St., Newark 5, Je 

wee. Refining Co., 630 Sth Ave., New York, 


N 
Oil (Indiana), 910 S. Michigan, 
ica 
“Oil 13d., 2729 S$. Troy 


Stuart, 
Chica 

Sun Oil , 1608 Walnut St., Philadelphia, Pa. 

Texas Co, "135 E. 42nd St., New York, N. Y. 

Tide Water Associated Oil ce. 17 Battery 
Place, New York, 

LUBRICATING SYSTEMS 

Farval Corp., 3249 E. 80th St., Cleveland, Ohio. 

Madison- Kipp Corp., Madison, "Wis 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ill. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 


MACHINISTS’ SMALL TOOLS 
See Calipers, Hammers, Wrenches, 
Drills, Taps, Ete. 


MANDRELS 
See Arbors and Mandrels. 


MARKING MACHINES AND DEVICES 


Colonial Broach Co., P. O. Box 37, Harper 
Sta., Detroit, Mich. 


MASKS, PAINTING 


Conforming Matrix wag 342 Toiedo Factories 
Bldg., Toledo 2, 


MEASURING MACHINES AND 
INSTRUMENTS, Precision 


Alina Corp., 401 Broadway, New York 13, N. Y. 
cme Packing Co., 1800 Cuyler Ave., Chicago, 


Federal Products Corp., P. O. Box 1027, Provi- 
dence, R. |. 

Homestrand, Inc., Larchmont, N. Y. 

Lufkin Rule Co., Hess Ave., Saginaw, Mich. 

aren Bearings Corp., Stamford, 
onn. 

Pratt & Whitney, West Hartford 1, Conn. 

Scherr, George, sf !Inc., 200 Lafayette St., 
New York 12, N, 

Sheffield Corp., ni Springfield, Dayton, Ohio. 

Starrett, The Co. Athol, Mass. 

Taft-Peirce Mfg. Co., Woonsocket, <4; 

Van Keuren Co., 176 Waltham St. Watertown, 
Boston, Mass. 


MEASURING WIRES, THREAD, 
SPLINE AND GEAR 

Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass. 

Taft-Peirce Mfg. Co., Woonsocket, R. |. 


METAL, Bearings 


See Bearings, Bronze, Babbitt, Etc., 
and Bushings, Brass, Bronze, Etc. 


METERS 
See Recording Instruments. 


MICROMETERS 


Alina Cop. 401 Broadway, New York 13, N. Y 

Ames, B. Co. (Dial), Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. 

Lufkin Rule Co., Hess Ave., Saginaw, Mich. 

eae Falls Co., Greenfield, Mass. 

Pratt & Whitney, West Hartford 1, Conn 

Scherr, Co., 200 uoteyette R., 
New York k 12, N 

Starrett, The L. Athol, Mas 

Van Keuren Co., 176 Waltham St., ‘Watertown, 
Boston, Mass. 


MICROSCOPES, Toolmakers 
Engis ogo 3, Co., 431 S. Dearborn St., 


hic 
Scherr, ge, Co., ha 200 Lafayette St., 


New York ON 
(Continued on page 390) 
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BUILDS the DRILL 


that can cut your 


e REJECTS 
e WASTE MOTION 
e FATIGUE 


You can pick a “Buf- 
falo” Drill matched to the exact 
drilling, tapping or reaming jobs 
you do, and get a real saving in time 
and costs. At upper left is one ex- 
ample—the “Buffalo” No. 14 High 
Speed Sensitive Drill for accurate 
work on precision parts using drills 


up to 14”. 


Seven other models, up to 2” capac- 
ity in cast iron, are available. All 
controls are placed for almost effort- 
less operation. Speed changes and 
table or head raising or lowering 
are all done rapidly. 


Whether you need 

a machine for odd-job drilling, 

tool room work or long production runs, 

“Buffalo” builds it. At right is the famous “RPMster,” the drill 

with 1001 speeds instantly changed. At left is the big, rugged “22” 

that’s as easy to handle as small sensitive drills. As a first step 

towards getting your drilling costs down, why not write us for 

recommendations on your problem? Thousands of plants have 
benefited by doing this. “9 


MACHINE 
TOOLS 


BUFFALO E COMPANY 


440 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co, Ltd., Kitchener, Ont. 
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Product Directory 


MILLING ATTACHMENTS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
ae Milling Machine Co., Cincinnati, 


Consolidated Machine Tool Corp., Rochester, 
“ray Tool Co., 515 W. Windsor Rd., 
e 


ndale 4, Calif. 
Mch. Co., 1110 W. 13th St., 
2442 Douglas St., 


‘milling Mch. Co., 
, Milwaukee, Wis. 


ockford, lil. 

Kearney & Trecker Corp. 

Kempsmith 1819 S. 7Ist St., 
Milwaukee 14, 

Northwestern Tool “eo Engrg. Co., 117 Hollier, 
Dayton, Ohio. 

Pratt & Whitney, West Hartford 1, Conn 

Precise Products Corp., 1328- 30° Clark 
Racine, Wis. 

Reed-Prentice Corp., 677 Cambridge St., Wor- 


cester, Mass 
Rivett Lathe zt Grinder, Inc., Brighton, Boston 


Mas: 
"Mch. Tool Co., 2531 St., 
Rockford, III 


Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass. 
Ven See Norman Co., 3640 Main St., Springfield 7, 


MILLING AND CENTERING MACHINES 

Dovis & yhompaon Co., 6411 W. Burnham St., 
Milwaukee 14 

Jones & Lamson Meh, Automatics, 160 
Clinton St., 

Sundstrand Mch | 253% &., 
Rockford, Ill. 


MILLING MACHINES, Automatic 
Milling Machine Co., Cincinnati, 


Ohi 
Consolidated Machine Tool Corp., Rochester, 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Hall Planetary Co., Fox St. and Abbotsford 
Ave., Philadelphia 29, Pa. 

Ingersoll ae Mch. Co., 2442 Douglas St., 
ockford, 


This Machine Tool 
Feels” It’s Way 


The Monarch “Air-Gage Tracer” machines different 
diameters, tapers, bevels, forms, grooves, undercuts, 
shoulders, necks and chamfers in a single, continuous 
operation — duplicating the template form within 
exceedingly close limits. A ROCKFORD Pullmore 
CLUTCH serves as a brake in the headstock. Let 
ROCKFORD clutch engineers help your designers 
develop highly accurate power transmission control 


for your machines. 


Send for This 
Handy Bulletin 


Shows typ- 
ical instal- 
lations of 
ROCKFORD 
CLUTCHES and POWER 
TAKE-OFFS. Contains 
diagrams of unique 
applications. Furnishes 
meres capacity tables, 
dimensions and 
complete spec: 
ifications, 


ROCKFORD CLUTCH DIVISION 


410 Catherine Street, Rockford, Illinois, U.S.A. 
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Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Kearney & Trecker Corp. Wis. 

Pratt & Whitney, West Hartford , Conn. 

Sundstrand Tool Co., llth St., 

U. S. Toof ‘Co., Inc., 255 North 18th 
Ampere, N. J. 


MILLING MACHINES, Bench 


Hardinge Bros., Inc. (Bench or Pedestal Type), 
1418 College Ave., Elmira, N. Y. 
Pratt & Whitney, West Hartford 1, Conn. 


MILLING MACHINES, Circular 
Continuous 
Conpeueeins Machine Tool Corp., Rochester, 


Davis & n 6411 W. Burnham St., 
Milwaukee 


Ave., Philadelphia, P: 

Hall Planetar Co., Fox, and Abbotsford 
Ave., Philadelphia 29, 

Ingersoll Milling Mch. “ing “2442 Douglas St., 
ockford, Ill. 

Kearney & ‘Trecker Corp. , Milwaukee, Wis. 

Sundstrand Mch. Too! ‘Co., 2531 St., 
Rockford, Ill. 


MILLING MACHINES, Duplex 


Cincinnati Milling Machine Co., Cincinnati, 
io. 
Machine Tool Corp., Rochester, 


pew Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & ‘Trecker Corp., Milwaukee, Wis. 

Nichols-Morris Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 

Sundstrand Mch. Tool Co., 2531 IIth St., 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, 


MILLING MACHINES, Hand 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 

Nichols-Morris Corp., 76 Mamaroneck Ave., 
White Piains, N. Y. 

Precise Products Corp., 1328-30 Clark St., 
Racine, Wis. 

U. 5. Tool nt” Inc., 255 North 18th St., 
Ampere, 

3640 Main St., Springfield 7, 


MILLING MACHINES, Horizontal, Plein 
and Universal 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling Machine Co., Cincinnati, 


Ohio. 
Consolidated Machine Tool Corp., Rochester, 
Cosa Ce Corp., 405 Lexington Ave., New York 17, 
Fray Machine Tool Co., 515 W. Windsor Rd., 
Glendale 4, Calif. 
Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
Greaves Mch. Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 
Ingersoll Milling ‘Mch. Co., 2442 Douglas St., 
ockford, Ill. 
Kearney & Trecker Corp., Wis. 
Kempsmith Co., 1819 S. 71st 
Milwaukee 14, 
Marac Mchry. 1819 Broadway, New 
York, N. Y. 
aad 205 East 42nd St., 
Pratt & Whitney, West Hartford 1, Conn 
Sheldon Machine Co., 4240-4258 Knox 
Ave., Chicago 41, 
Simmons Tool 1600 N. Broadway, 
n 
Sundetrand Mch. Tool Co., 2531 Ith St., 
Rockford, 
Van Norman Co., 3640 Main St., Springfield 7, 
Mass. 
MILLING MACHINES, Lincoln Type 
Brown & Snape fo. Co. Providence, R. 


Sundstrand 2531 
Rockford, 


MILLING MACHINES, Planer Type 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Espen-Lucas Mch. seg mg Front St. and Girard 
Ave., Philadelphia, P. 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 


(Continued on page 398) 
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Wearing surfaces easily 
lubricated. 


All scraped ways fully 
protected against grind- 
ing dust. 


Hand feeds eliminate all 
moving parts except 
spindle. 


Give your toolmakers the grinder that’s big enough 
for most toolroom jobs. Abrasive No. takes 
work up to 15” long x 10” wide x 12” high — 
150 sq. in. of table working surface! Nearly 50°- 
more than most small surface grinders. Work pro- 
duced on this grinder satisfies every requirement 


for accuracy, fine finish, and flatness. This is a 


ABRASIVE 


RODUCTION 
ACCURACY 8 


Vertical adjustment 
rapid and sensitive. 


Built-in motor an inte- 
gral part of wheel head. 


Hand wheels of good 
size, conveniently 
located. 


precision tool of extremely simple design — a 
popular tool wherever one-of-a-kind jobs have to 
be ground fast, efficiently, and with a minimum 
of fuss and bother. Send for catalog describing 
Abrasive No. 
Machine Tool Company, Dunellen Road, East 
Providence 14, Rhode Island. 


144 Surface Grinder. Abrasive 


e 
| 
+} 
et 4 
; 
ad 
brasive Quality is Reflected in the Finish of Your Product; | 
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Motch & Merryweather 
VTBF-12 Twin Spindle 
Automatic Lathe. 


Command for your business the advantages of an 
automatic turning-boring-facing cycle with pre- 
cision — plus the value of twin yet independent 
spindles — plus the value of vertical facility for 
handling parts. These machines are accurate, rug- 
ged, and dependable, yet simple to set up. 


r 


487s" | 
4870" 
| 
4: 
Case Stud 
No. 96 . i Case Study 
Operation — Turn, 
face, groove and ‘ i Operation — Turn, 
center drill. : ; face and bore. 
annealed. ron casting. 
Production — 124 : : Production — 60 
pieces per hour. of pieces per hour. 


STANDARD 
SPECIFICATIONS 


CLEVELAND 13, OHIO 


Builders of Cirewler Sawing Equipment, Production Milling, Turning and Special Machines 


2 Chuck diameter 
Swi 
Work height: chuckin ° 
Turnin 
2230 slide, vertical 14" 
: 
Boring slide, vertical feed 
Facing slide, h 
Individual, selectiy dre 
each slide hydraulic feed for 
+ +» Special varig 
individual require variations to mees 
Som-operated tools, 
sontrol can be added. 
RACY MACHINES AND EQUIPMENT 


Product Directory 


M-N 


i G. A., Co., Woodburn Ave. and Penn. 
R. Evanston, Cincinnati, Ohio 
Milling Mch. Co., 2442 Douglas St., 
oc 
Kearney & Trecker Corp., Wis. 
Pratt & Whitney, West Hartford 1, Conn. 


MILLING MACHINES, Planetary Type 


Hall ty Co., and Abbotsford 
Ave., Phil Iphia 29, P. 


MILLING MACHINES, Profile 
Cincinnati Milling Machine Co., Cincinnati, 


Ohio 
Com Corps, 405 Lexington Ave., New York 17, 
Ex:Cell0 Corp., 1200 Oakman Bivd., Detroit 


Mic! 
Frew Machine Co., 121 East Luray St., Phila- 


Iphia 20, Pa. 
Groton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
Orban, Kurt, Co. ss 205 East 42nd St., 
New York 1 


Pratt & Whitne West ‘Hartford 1, Conn 
Sundstrand ney. We Tool Co., 2531 
Rockford, i. 


St., 


MILLING MACHINES, Ram Type 
Universal 


Fray Machine Tool Co., 515 W. Windsor Rd., 
Clendale 4, Calif. 


Van Norman Co., 3640 Main St., Springfield 7, 
Mass. 


MILLING MACHINES, Turret Type 


Bridgeport Machines, Inc., Linley Ave., Bridge- 
port, Conn. 


MILLING MACHINES, Vertical 


pry Corp., International Mchry. 
164 Duane St., New York, N. rt 


Brown *& Shar Mfg. Co., Providence, 

illing Machine Co., 

Consoiidated Mch. Comp Rochester 

Ekstrom ey & C 437 Railroad 
Rock kford, | I. 

Gorton, hy Mch, Co., 1110 W. 13th St., 
Racine, Wis. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 


ockford, Ill. 
Kearney & ‘Trecker Corp., Milwaukee, Wis. 
Co., 1819 “Broadway, New York, 
in, Inc., 205 East 42nd St., 


West Hartford 1, Conn. 
orp., 677 Cambridge St., "Wor- 


lth St., 


Pratt & Whitney, 

Reed- 
cester, 

Sunstrand “chine Tool Co., 2531 
Rockfor: 


MODEL AND EXPERIMENTAL WORK 
See Special Machinery and Tools. 


MOLD AND DIE COPYING MACHINES 

Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Pratt & Whitney, West Hartford 1, Conn. 


MOLDING MACHINES, Plastic 


American Steel Foundries, Eimes Engrg. Div., 
ren. Rd. and Tennessee Ave., Cincin- 


ti 
Hannifin Soe, 1101 S. Kilbourn Ave., Chicago, 


Hyaate Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. wg 
or- 


Reed-Preritice Corp., 677 Cambridge St., 
cester, Mass 
Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford. Ill. 
Div. H. K. Porter Co., 


Watson-Stillman Co., 
Inc., Roselle, N. J 


MOTORS, Electric 
Delco Products Oy General Motors Corp., 
321 E. First St., Dayton, Ohio. 
General Electric Co., Schenectady, N. Y. 
National Pneumatic Co., Inc., 127 Armory St., 
Boston 19, Mass. 
1074 Ivanhoe 


Reliance Electric & Co., 
Rd., Cleveland 10, Oh 
Westinghouse Electric Cop. Pittsburgh 30, Pa. 


MOTORS, Hydraulic 


Gerotor May Corp., Oliver St. and Maryland 
Ave., Baltimore, ‘Md. 
Oil - Co., 1560 W. Pierce St., Milwaukee 4, 


Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, ll. 


MULTIPLE-SLIDE FORMING MACHINES 
Nilson sos ong A. H., 1506 Railroad Ave., 


Gant Inc., 255 North 18th St., 
NSS 
NIBBLING MACHINES 
Campbell Machine Div., 
Cable Co., Inc., 929 
Bridgeport, Conn. 
NIBBLING MACHINES, Nickel 
International Nickel Co., Inc., 67 Wall St., 
New York, ¥. 
NIPPLE THREADING MACHINERY 


Landis Machine Co., Inc., Waynesboro, Pa. 


American Chain & 
Connecticut Ave., 


NUT MAKING MACHINERY 
National Machinery Co., Greenfield and Stan- 
ton Sts., Tiftin, Ohio. 
NUT SETTING EQUIPMENT 
See Screw Driving and Nut Setting 
Equipment. 


NUT TAPPERS 
See Bolt and Nut Machinery. 


NUTS, Cold Forged, Wing and Cap 


Chicago Screw Co., Bellwood, Ill. 
ro. we Corp., 200 Varick St., New York 


Republic Steel Corp. (Union pom Steel Div.), 
public Cleveland 1, Ohio. 
Union Drawn Steel Co. Div., Republic Steel 


Corp., Massillon, Ohio. 


NUTS, Seif-Lock hocking 
o Nut Co., 310 S. Michigan Ave., Chicago 4, 


(Continued on page 394) 


Now..more than ever.. 


Procunier: 
Safely Chuck Company | 


16 S. CLINTON ST., CHICAGO 6, ILL 


specifications on Procunier 
Heads and Machines 


Address 


City . 


Procunier Universal TAPPING 
MACHINES with the NEW 
“Hi-Boy”’ Lubricating Pump 


“Better performance under all conditions” . . . is 
what shop men say about the Procunier Tapping 
Machine with the “Hi-Boy" Lubricating Pump. Tested 
on many kinds of tapping operations . . 
“job tested’’ pumps are enabling operators to cut 
cleaner, faster, deeper threads with greater ease. 
They also permit tapping in tougher, harder metals 
with less tap breakage. The “‘Hi-Boy"’ is a motor- 
driven gear type pump which provides a continuous 
flow of lubricant to the tap at all times . 
while “‘backing” out. 

The famous Procunier foot pedal mechanism leaves 
the operator's hands free for work. The unique com- 
pensating springs may be pre-set for proper pres- 
sure to tap... 

The result is high speed, uniform tapping with a 
minimum of broken taps .. . 
every job. 


. these new 


regardless of pedal pressure. 


better performance of 


Write for FREE Circular 


giving full details on this universal tapping ma- 
chine and how it can help you in your shop. 


PROCUNIER SAFETY CHUCK CO. 


16 S. Clinton St., Chicago 6, Il. Dept 6 
Gentiemen: Please send me _ your illustrated 
brochures which give complete prices and 


igh Speed Tapping 


i 
=, 
\ | 
| 
: 
J 
i 
1! 
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Product Directory 


NUTS, Thumb or Wing and Cap 


Northwestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio. 

Republic Steel Corp., Bolt and Nut Div., Re- 
public Bidg., Cleveland 1, Ohio. 


OIL CUPS 
Gits Bros. Mfg. Co., 1846-62 Kilbourn Ave., 
Chicago, Ill. 


OIL EXTRACTORS AND CLEANERS 
De Laval Separator Co., Poughkeepsie, N. Y. 


OIL GROOVERS 


Wicaco Machine Co., Stenton Ave. and Louden 
St., Philadelphia, Pa. 


OIL-HOLE COVERS 


Gits Bros. Mfg. Co., 1846-62 Kilbourn Ave., 
Chicago, Ill. 


OIL SEALS 
om Packing Co., 1800 Cuyler Ave., Chicago, 


Garlock Packing Co., Palmyra, N. Y. 


OILERS AND LUBRICATORS 


Beliows Co., 230 W. Market St., Akron, Ohio. 

Gits Bros, Mfg. Co., 1846-62 Kilbourn Ave., 
Chicago, Ill. 

Madison-Kipp Corp., Madison, Wis. 


OILS, Cutting 
See Cutting and Grinding Fluids. 


OILS, Lubricating 
Cities Service Oil Co., 70 Pine St., New York, 
DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 


Gulf Oil Corp., Gulf B Pittsburgh 30, Pa. 
Ww. igh Ave., 


idg., 
Houghton & Co., E. F., 303 
Philadelphia, Pa. 


Here's a new fixed cen- 
ter Horizontal Boring 
Mill unit thet quickly 
gives you toolroom ac- 
curacy ond production 
speeds—plus versotility! 


Specially designed for short and medium run jobs, a single Millholland Auto- 
matic Boring Unit can be used for a variety of jobs, and one or more units 
can be mounted on a bed to perform a wide range of operations. Automatic 
operation replaces manual lever shifts, giving a complete automatic feed 
cycle. Hydraulic feeds are infinitely adjustable. 

The body is heavily proportioned throughout for maximum rigidity. The 
hardened steel alloy spindle reciprocates thru hardened steel bushings mounted 
in the sleeve. The sleeve is contained in two precision Timken bearings. 


SPECIFICATIONS 
Horsepower to 10 Di ter of spindi 3° 
Spindle speeds by pick- Morse taper of spindie................... No. 5 
33 to 500 rpm Length of stroke 
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Get more information about this new Millhol- 
land Automatic Boring Unit. Let us show you 
how efficiently they can be applied to many cof 
your horizontal boring mill operations. 


W. K. MILLHOLLAND 
MACHINERY COMPANY, INC. 
6402 WESTFIELD BLVD. 
INDIANAPOLIS 20, 


INDIANA 


—~ Refining Co., 630 Sth Ave., New York, 

Standard Co. (Indiana), 910 S$. Michigan, 
il. 

Stuart Oil Co., Ltd., D. A., 2739 S. Troy St., 
23, Il. 

Sun Oil Co., 1608 Walnut St., Philadelphia, Pa. 

Texas Co., 135 E. 42nd St., New York, N. Y. 

Tide Water Associated Gil Co., 17 Battery 

Place, New York, N. Y. 


OILS, Quenching and Tempering 

Cities Service Oil Co., 70 Pine St., New York, 
Gulf Oil Corp., Gulf Bidg., Pi h 30, Pa. 
Houghton & Co., E. F., 303 W. igh Ave., 


Philadelphia, Pa. 
Sinclair Refining Co., 630 5th Ave., New York, 


Standard Oil Co. (Indiana), 910 $. Michigan, 
Chicago, Ill. 

Stuart Gi Co., Ltd., D. A., 2739 S. Troy St., 
Chicago 23, Il. 

OILS, Soluble 


See Compounds, Cutting, Grinding, 
Metal Drawing, Etc, 


OPTICAL FLATS 
ome Packing Co., 1800 Cuyler Ave., Chicago, 


ORDNANCE MACHINES, Special 

Rehnberg-Jacobson Mfg. Co., 2135 Kishwaukee 
St., Rockford, Ill. 

PACKING, Leather, Metal, Rubber, 
Asbestos, Etc. 

Come Packing Co., 1800 Cuyler Ave., Chicago, 

Garlock Packing Co., Palmyr 

co Fis 303 


a, N. Y. 
Houghton & Co., Ww. Lehigh Ave., 
Philadelphia, Pa 


Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


PARALLELS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Lufkin Rule Co., Hess Ave., inaw, Mich. 
Starrett, The L. S., Co., Athol, Mass. 
Taft-Peirce Mfg, €o., Woonsocket, R. 1. 
Walker, O. S., Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 
Mummert-Dixon Co., Hanover, Pa. 


PHOSPHOR BRONZE 
See Bronze 


PILLOW BLOCKS 

Boston Gear Works, 3200 Main St., North 
Quincy 71, Mass. 

Cc . C Sales Corp., 1771 Broadway, New York 

Link-Belt Co., 519 N. Holmes Ave., Indianapolis 
Ind. 

Bearings Corp., Stamford, 

onn. 
Shafer Bearing Corp., Downers Grove, Ill. 
SKF Industries, Inc., P. O, Box 6731, North 


Philadelphia, Pa. 
Standard Pressed Steel Co., Jenkintown, Pa. 


PIPE, BRASS AND COPPER 
American Brass Co., 25 Broadway, New York, 
Chase Brass & Copper Co., Inc., 1949 Rodney 
St., Waterbur: Conn. 
o., 205 East 42nd St., 


Orban, Kurt, 
New York 17, N. Y. 

Revere Cooper & Brass Inc., 230 Park Ave., 
New York, N. Y, 


PIPE STEEL 
Alleghany Ludium Steel Corp. Pittsburgh, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 


Jones & Laughlin Steel Corp., Gateway Center 
No. 3 Bidg., Pittsburgh, Pa. 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N.Y. 

Steel Corp., Republic Bidg., Cleveland 


, Ohio. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Ill. 

United States Steel Corp., National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE THREADING AND CUTTING 
MACHINES 
Landis Machine Co., Inc., Waynesboro, Pa. 


PIPE TONGS 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 


(Continued on page 396) 
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BASE 


users needn’t worry about 


SUMMER SHUT-DOWNS 


Houghton's heavy-duty Antisep All-Purpose Base, in addition 
to its phenomenal cutting qualities, possesses rust preventive 
ability. That means you can shut down machines using Antisep 
A. P. Base with no fear of rusting machine parts during summer 
vacations. In addition, Antisep A. P. Base has high antiseptic 
ability. That means no bacterial growth, no odors during 
machine shut-downs. 


Antisep All-Purpose Base is not an ordinary water-soluble 
cutting oil! It is a heavy-duty, fortified cutting base containing 
emulsifiers that make it soluble in water! Even in dilutions of 
25 to 1 it provides lubricity, anti-welding, film strength, and 
antiseptic properties equal to expensive oil-mixed bases— 
and it costs only 8c per gallon in the machine! 


Ask the Houghton Man to run an Antisep A. P. Base pro- 
duction-run test in your machines. You'll get better production, 
closer tolerances, finer finishes, and complete safety for your 
machinery. 


Ready to give you 
on-the-job service... 
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Product Directory 


Send for 
This Useful Catalog 


BOOKS, 


FOR DESIGNERS 
AND BUILDERS 
OF EVERYTHING 
MECHANICAL 


PUBLISHED BY MACHINERY 


148 LAFAYETTE STREET NEW YORK 


With technical books you can get the right answer—quickly 
and easily—to many of your daily problems. This useful catalog 
gives a detailed description, including a complete outline of 
contents, of every book published by The Industrial Press— 
MACHINERY’S Handbook, Machine Shop Training Course, Die 
Design, Gear Design, Engineering Encyclopedia and many others. 
Also explains how you may order these books through our 
convenient monthly payment plan. Just mail the coupon below, 
and we'll send your copy by return mail. 


THE INDUSTRIAL PRESS 


MAIL THIS 148 Lafayette St., New York 13, N. Y. 
COUPON 


TODAY! 


Company ..... 


Street and No. .... 


6/53 


Please send a copy of your book catalog to the address below. 


PLANER ATTACHMENTS 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
Giddings & Lewis Machine Tool Co., Fond du 


Lac, Wis. 
Gray, A., Co., Woodburn 
Evanston, Cincinnati, 
Tool & Engrg. Co., Hollier, 


Dayton, Ohio. 
Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, II! 


PLANERS, Double Housing and Openside 
Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


Pa. 

Cleveland Aas «i Shear Works Co., St. 
, Cleveland, Ohio “(Pl 

Nick” Too! Corp. (Incl. 

and Crank Types) ‘ochester 

& Lewis Machine Tool C Co., du 

is. 

oy. G. A., Co., Woodburn Ave. and Penn 

R., Evanston, Cincinnati, Ohio. 

ee... Mtg. Co., Muskegon Hel hts, Mich. 


Rockford Machine Tool Co., 2 Kishwaukee 
St., Rockford, Ill. 


PLASTIC AND PLASTIC PRODUCTS 


nae Co., Div. Union Carbide & Corben 
Corp., 30 E. 42nd St., New York 17, N. 


PLATE ROLLS 


Div., Hamilton, Ohio 
Bethlehem Stee! Co., Bethlehem 
Cleveland ‘Shear Works 3917 St. 
Clair Ave. Cleveland, Ohio. 


Consolidated Mech. Tool Corp., Rochester, 
& Son, Inc., 2558 W. 16th 


Ryerson, Joseph T. 
St., Chicago 18, “ML 


PLATES, Surface 


Brown & Sharpe Mfg. Co., Providence, R. 1. 
Brush _ Electronics 3405 Perkins Ave., 

Cleveland 14, Ohi 
Chailenge Machinery. Co., Grand Haven, 


Delta Power Tool Div., Rockwell Mfg. 
614G N. Lexington Ave., Pittsburgh 8 De. 

Pratt & Whitney Div., West Hartford 1 on 

Scherr, George ‘Inc., 200 Lafayette 
New York 12, N. Y. 

Taft-Peirce Mfg. Co., Woonsocket, R. 

Co., Inc., 255 North vith 


Am N. J. 
Vinco go 9113 Schaefer Highway, Detroit 
28, Mich. 


PNEUMATIC EQUIPMENT 


Bellows Co., ms W. Market St., Akron, Ohio. 
Bliss C Co., E. W., 1375 Raff Rd., 5. W., Canton, 


Chicago Me Tool Co., 6 E. 44th St., 

ew 

Cleco Div., Reed og Lgl Co., 5125 Clinton 
Ave., Houston 20, T: 

Corp., 1104 ‘Kilbourn Ave., Chicago, 


Logansport nem ine Co., , 810 Sonia Ave., 


Logansport, Ind. 

Mead Spectaities Co., 4114 North Knox Ave., 
Chicago 41, Ill. 

Nationa Coy Co., , 127 Armory St., 
Boston 19, Mas: 


Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ill. 


Black Doster Mfg. Co., Penna. Ave., 
414 E. Gardner St., Beloit, 
Aline 
Douglas 
Hill ‘Acme Co., 1201 W. 
Cincinnati 4, 


Power Too! Co., Aurora, Ill. 
POLISHING LATHES AND MACHINES 
Towso! 
Gardner Co. (Div. Tool Co.), 
Hammond Machinery Builders, 1600 
Ave., Kalamazoo 5: 
Millers Falls Co., Greenfield, Mass. 
Standard Electrical on Co., 2488-90 River 
Sundstrand Machine Tool Co., 2531 T1th St., 
Rockford, 


POLISHING TOOLS, Portable 
Cleco Div., Reed Roller Bit Co., 5125 Clinton 


Racine, Wis. 
Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, 


POWER UNITS, Hydraulic 
See Hydraulic Power Units or 
Tool Heads. 
(Continued on page 398) 
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Tin Strip Slitting increased 160 times 


with DIECARB SLITTERS 


here’s how .. . Based on actual performance 
records at one of the country’s leading tin plate 
producers, DIECARB Slitter Knives increased 
the slitting of tin plate from an average of 
400,000 lineal feet per grind to better than 
65,000,000 lineal feet per grind. 


These same DIECARB Slitter Knives were used 


continuously without any stops or delays trace- 


High Speed Steels « Too! & Die Steels « Stainless Specialities « High Temperature Alloys 


able to the knives for a 19-week period. Here 
DIECARB Slitters outproduced steel slitters by 
a ratio of more than 160 to 1—an outstanding 
production improvement. Another proof of the 


long life of DIECARB Slitters is the fact that 
they may be reground up to 50, times. 


For increased slitting and longer knife life, 
specify DIECARB Slitter Knives. 


Sintered Tungsten Carbides « Chromium Carbides e High Temperature Cermets e Firth Heavy Metal 


Fisth Sterling w. 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


OFFICES* AND WAREHOUSES: BIRMINGHAM* CHICAGO CLEVELAND DAYTON* DETROIT 
HARTFORD HOUSTON® LOS ANGELES NEW YORK* PHILADELPHIA* PITTSBURGH* WASHINGTON® 
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PRECISION 
MUCH LESS COST! 


Buck (is 


cy 


Lines up dead true in less 
than a minute. Rechucks to 
-0005 precision at scroll chuck 
speeds. Ends most needs for 
collets, step-collets, mandrels, 
stub arbors. Does the work of 
over $1,000 in special equip- 
ment, at no premium in price. 
It’s the most revolutionary de- 
velopment in 50 years. Send 
for full details. 


Gack 3-IKW CHUCK 
Sack 6-JAW CHUCK and 712" 


di 
WITH 6 EXTERNAL, 6 INTERNAL JAWS 3 internal 
4”, 5”, 6”, 7%” DIAMETERS adapters for all Ajust-Tru chucks. 


BUCK TOOL COMPANY 


} 


produced promptly 
to specifications 


The “Mass Gear” organization special- 
izes in gear design and production. Its 


Smell and facilities can be your Gear Department 
Medium Size making it unnecessary for you to equip 
Geers 


your shop with special gear-production 
machinery. You'll find it highly eco- 
nomical and most satisfactory to place 
your requirements in the hands of 
“Mass Gear.” 


You specify—‘Mass Gear’ will produce 
the gear, the worm, the pinion—in any 
machinable material—to meet your con- 
ditions of application and service. 


Massachusetts Gear & Tool Co. 


WOBURN, MASS. 
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PRESSES, Air 


Famco Machine Co., 3134 Sheridan Rd., 
Kenosha, Wis. 


PRESSES, Arbor 


Bellows Co., 230 W. Market St., Akron, Ohio. 

Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Hamilton, Ohio. 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

Famco Machine Co., 3134 Sheridan Rd., 
Kenosha, Wis. 

ven Corp., 1101 S. Kilbourn Ave., Chicago, 

Lopeeet Machine Co., Inc., 810 Center Ave., 
ogansport, Ind. 

Tomkins-Johnson Co., 614 No. Mechanic St., 
Jackson, Mich. 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 

Wilson, K. R., 215 Main St., Buffalo, N. Y. 


PRESSES, Broaching 


American Broach & Mch. Co., Ann Arbor, Mich. 
Briss Co., E. W., 1375 Raff Rd., 5. W., Canton, 


Ohio. 

Colonial Broach Co., Detroit 13, Mich. 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

Ferracute Machine Co., Bridgeton, N. J. 

Lake Erie Engrg. Co., Kenmore Station, Buf- 
falo, N. Y. 

Lapointe Machine Tool Co., 34 Tower St., 
Hudson, Mass. 

Oilgear Co., 1560 W. Pierce St., Milwaukee 4, 


Wis. 
Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


PRESSES, Die Tryout 


Alpha hae Works, 9281 Freeland Ave., Detroit 
, Mich. 


PRESSES, Extrusion 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincinnati, 


Ohio. 
Bliss Co., E. W., 1375 Raff Rd., $. W., Canton, 
hi 


Ohio. 

Chambersburg Energ. Co., Chambersburg, Pa. 

Hydrauiic Press g. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Lake Erie Engrg. Co., Kenmore Station, Buf- 
falo, N. Y. 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


PRESSES, Foot 
Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 
Ohio 


Famco Machine Co., 3134 Sheridan Rd., 
Kenosha, Wis. 

Ferracute Machine Co., Bridgeton, N. J. 
Niagara Machine & Tool orks, 683 North- 
land Ave., Buffalo, N. Y. 

V & O Press Co., Div. Emhart Mfg. Co., 
Hudson, N. Y. 


PRESSES, Forging 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. _ 
American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 
Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 

Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 


Ohio. 
Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 
Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 
Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 
Erie Foundry Co., Erie, Pa. 
Ferracute Machine Co., Bridgeton, N. J. 
Henry & Wright Div., Emhart Mfg. Co., 760 
Windsor St., Hartford 1, Conn. 
Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. : 
Lake 4° Engrg. Corp., Kenmore Station, Buf- 
falo, N. Y. 
Morgan Enarg. Co., Alliance, Ohio. 
National Mchry. Co., Greenfield and Stanton 
Sts., Tiffin, Ohio. 
Niagara Machine & Tool Works, 683 North- 
land Ave., Buffalo, N. Y. 
V & O Press Co., Div. Emhart Mfg. Co., 
Hudson. N. Y. 
Verson Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, Ill. 
Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


(Continued on page 400) 
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TRACE 


1200 ton straight side 


400 ton straightening press 


i 
Write for your copy of the new Verson 
Hydraulic Press Catalog which con- 
tains detailed data on the entire 
Verson hydraulic line. 


-Werson- 


A Verson Press for every job trom 60 tons up. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


erson~ 
A COMPLETE RANGE OF HYDRAULIC PRESSES 


300 ton horn press 


In the Verson line of hydraulic presses, there is a size and type to 


ae 200 ton bending press 


meet virtually every need from 75 tons up. In addition to the more 
common types illustrated above, Verson also manufactures such 
special models as gap type presses, bulldozers, hobbing presses, 
rubber pad cutting presses and pipe forming presses. If there is a 
question as to whether a mechanical type or a hydraulic type is best 
for your job, Verson, as a leading manufacturer of both types, is 
able to make unbiased recommendations. 


Whatever your press problem, bring it to Verson and take advan- 


tage of our extensive know-how and experience. 


VERSON ALLSTEEL PRESS CO. 


9309 S, KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES 


TRANSMAT PRESSES 


TOOLING 


DIE CUSHIONS © VERSON-WHEELON HYDRAULIC PRESSES 
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Product Directory 


Wilson, . R., 215 Main St., Buffalo, N. Y. 
Wood, Public Ledger Bidg., Phila- 
delphia 5, ‘Pa. 

Zeh & Hahnemann Co., 182 Vanderpool St., 
Newark, N. J. 


PRESSES, Hydraulic 


American Broach & Mch. Co., Ann Arbor, Mich. 
American Steel Foundries, times Engrg. Div., 


Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio, 

Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, 


Baldwin-Lima-Hamilton Gorp., Lima-Hamilton 
Div., Hamilton, Ohio. 

Bethlehem Steel Bethlehem, Pa. 

Birdsboro & Mch. Co., Pa. 

Bliss Co., E. W., 75 Raff Rd., ‘s. W +, Canton, 


Ohio 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Clearing meee orp., 6499 W. 65th St., 


Chicago 38, 
Clifton draiic re Co., Clifton, N. J. 
P. 0. Box 37, Harper Sta., 


Colonial Broach C 
Detroit, Mich. 

Dake Engine bak 604 Seventh St., Grand 
Haven, Mich. 

Oommen Co., 1160 Dublin St., Columbus 

Erie Co., Erie, Pa. 

Farrel- Birmingham Co., Inc., 25 Main St., 
Ansonia 

Corp. 1101 S. Kilbourn Ave., Chicago, 
| 


Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Lake Erie Engrg. Corp., Kenmore Station, Buf- 
falo, N. 

Lapointe Machine Tool Co., 34 Tower St., 
udson, Mass. 

Morgan Engrg. Co., Alliance, Ohio. 

Niagara Machine & — Works, 683 North- 
land Ave., 

Oilgear 1560 W. 


is. 
roe ne Inc., 2625 Hilton Rd., Ferndale 


Milwaukee 4, 


0 
Verson ron Press Co., 93rd St. and S, Ken- 
wood Ave., Chicago, til 
Watson-Stillman Co., Div. 
Inc., Roselle, N. J. 


H. K. Porter Co., 


Wilson, K. R., 215 Main St., Buffalo, N, 
Wood, R. D., Da Public Ledger Bidg., Phita- 
delphia 5, 


PRESSES, Pneumatic 


Mead Specialities Co., 4114 North Knox Ave., 
Chicago 41, Ill. 


PRESSES, Screw 
Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 


Dake Engine Nae 604 Seventh St., Grand 
Haven, Mich. 

Ferracute Machine Co., Bri eton, N. J 

Niagara Machine & Tool orks, 683 North- 

Zeh & Hahnemann Co., 182 Vanderpool St., 
Newark, N. 

Walsh Press & Die Co., 4727 W. Kinzie St., 
Chicago 44, Ill. 


PRESSES, Sheet Metal Working 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Baidwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Hamilton, Ohio 

ril, Co., "6984 ‘Machinery Ave., Cleve- 
and 


, Ohio 
Bliss W., 1375 Raff Rd., S. W. Canton, 


Chambersburg Engrg. Co., Chambersburg, Pa. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, III. 

Cleveland Crane & Engrg. Co., wee, oe. 

Cleveland Punch & Shear Works Co., 3917 
Clair Ave., N. E., Cleveland, Oh ~~ 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

Danly Machine Specialties, Inc., 2107 S$. 52nd 
Ave., Chicago 50, Ill. 

Dreis & Krump Mfg. Co., 7416 Loomis Blvd., 
Chicago 36, Ill. 

Espen-Lucas Machine St. and 
Girard Ave., Philadelphia, P. 


In gears, HQ stands for HIGH QUALITY: 
HQ gears must meet the most stringent require- 
ments, must do the toughest jobs efficiently. And for 
the best in custom-made HQ gears — where quality 
really counts — many smart gear buyers rely on The 
Cincinnati Gear Company. Each gear is individually 
made to meet specific requirements, produced to 
exacting standards, and backed by Cincinnati Gear's 
reputation for producing only good gears. If your 
next job demands HQ custom gears, write, wire or 


call today for further information. 


THE CINCINNATI GEAR COMPANY | 
“Gears... Good Gears Only” 
Weoster Pike and Mariemont Ave. Cincinnati 27, Ohio 
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SPUR 

WORM . 
INTERNAL 
SPIRAL BEVEL 
HELICAL 
HERRINGBONE 
*CONIFLEX BEVEL 
SPLINE SHAFT 


*Reg. U.S. Pat. Off. 


Famco Machine Co., 3134 Sheridan Rd., 
Kenosha, Wis. 

Ferracute Machine Co., Bridgeton, N 

Henry & Wright Div., t Mfg. 760 
Windsor St., Hartford 1 

Hydraulic Press Mfg. Co., 300° Lincoln Ave., 
Mt. Gilead, Ohio. 

Johnson Mch. + os Corp., 620 W. Indiana 
Ave., Elkart, Ind. 

Lake Erie oon Corp., Kenmore Station, Buf- 
falo, N. 


L & J Press Corp., Elkhart, Ind. 

Minster Machine ‘Co., Minster, Ohi 

Niagara Machine & Tool Works, 83 North- 
land Ave., N. Y. 

Peck, Stow ‘& Wilcox Co., Southi 
Sales ae Mch. Tool Co., 236. 

St. Paul, Minn 

virus ‘Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, iil. 

v O Press Co., Div. Emhart Mfg. Co., 
Hudson, N. Y. 

Walsh Press & Die Co., 4727 W. Kinzie St., 
Chicago 44, Ill. 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle 

Wilson, K. R., 215 Main St., Buffalo, N. Y. 

Zeh & Hahnemann Co., 182 Vanderpool we 
Newark, N. J. 


ton, Conn. 
University 


PRESSES, Straightening 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 


nati, Ohio 
Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 


Rockford, Ill. 
Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
v., Hamilton, Ohio. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 
Consolidated Mch Tool Corp., Rochester, N. Y. 
Dake Engine Co., 604 Seventh St., Grand 


Haven, Mich. 

Hannifin Corp., 1101 S. Kilbourn Ave., Chicago, 

Hufford Machine Works, Inc, 1700 E. Grand 

Ave., El Segundo, Calif. 

Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Morgan Engrg. Co., Alliance, Ohio. 

Niagara Mch. Tool Works (Hydraulic), 683 
Northland Ave., Buffalo, N. Y. 

Oil _ Co., 1560 W. Pierce St., Milwaukee 4, 


Springfield Mch. Tool Co., Ohio. 

Watson-Stillman Co., Div. H. K. Porter Co, 
Inc., Roselle, N. J 

Wilson, K. R., 215 St., 


Buffalo, N. Y. 


PROFILING MACHINES 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

., 405 Lexington Ave., New York 

Ex- 1200 Oakman Bivd., Detroit 

, Mich 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 

Gorton, George, Machine Co., 1110 W. 13th St., 
Racine, Wis. 

Morey Mchry. Co., Inc. (and affiliated com- 
panies), 410 Broome St., New York, 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ill. 

Pines Engineering Co., Inc., Aurora, Ill. 

Pratt & Whitney, West Hartford 1, Conn. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 


PULLEYS 
North 


Boston Gear Works, 3200 Main St., 
Quincy 71, Mass. 


PULLEYS, Friction Clutch 
Brown & Sharpe Mfg. Co., Providence, R. |! 


PUMPS, Coolant, Lubricant and - 


Brown & Sharpe M6 Co., Providence, 

Deita Power Tool Div., Rockwell Mfg. ie: "590 
E. Vienna Ave., Milwaukee, 

Ingersoll-Rand Co., 

Logansport Machine Co 10 att Ave., 
Logansport, Ind. 

Pioneer Pump & Mfg. Co., 19679 John R St., 
Detroit, Mich. 

Ruthman Machinery Co., 1809 Reading Rd., 
Cincinnati 12, Ohio. 


(Continued on page 402) 
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The Viking Forty-two years of 
Pump Story meeting new and 


different pumping 
problems of liquids... 


| AN HONORED NAME What are your problems? Send them in TODAY 
and ask for folder 535J 

Vikin Pump Company 
SWEETS a Cedar Falls, lowa 


RUTHMAN 
GUSHER 


COOLANT PUMP 


Courtesy American Chain & Cable Co. 


Ilustrated is a Camp- 
bell 406 Wet Abrasive 
Cutting Machine 
equipped with a Ruth- 
man Gusher Coolant 
Pump. 


Costs are down when you use a Gusher, for 
Gusher Coolant Pumps assure you efficient 
operation and long trouble-free life. 

You get instantaneous coolant flow, as much 
or as little as you need. The heavy duty pre- 
lubricated ball bearings, dynamically balanced 
rotating shaft with no metal-to-metal contact 
within the impeller housing gives you a long 
trouble-free life for your gusher. Write us today. 


THE RUTHMAN\MACHINERY CO. 


— 


1807 Reading Road Cincinnati 2, Ohio 


> 


No tools like the right tools! Columbus Die-Tool designs and 
builds tools, jigs, fixtures and special machinery to meet your 
most exacting requirements. RESULTS: operating cost that 
matches your budget; production that matches your schedule; 
product quality that matches the demands of your market. 

Contact Columbus Die-Tool & Machine Co. first—when you 
have a special machine problem. They are nationally known as 
expert designers and builders of special machinery and equip- 
ment ... have been for over 46 years. 


AND MACHINE COMPANY 


P. ©. BOX 750@ COLUMBUS, OHIO 
_ ESTABLISHED 1906 
Manufacturers of 


SPECIAL TOOLS © UNITS FOR MACHINE TOOLS 
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Product Directory 


Want PRECISION SHEARING 
at HIGH SPEED? 


Check these features and 
you'll want a DI-ACRO* SHEAR 


© PRECISION — strips less than 
-025” wide accurately 
sheared. Thousands of parts 
exactly duplicated. 

© CUTTING SPEED —rivals that of 
power machines. 


RATED CAPACITY —16 gauge. 


@ EASY TO OPERATE—a woman 
can operate it. 


CHOICE OF MODELS —avail- 
able in four sizes. Widths 
from 6 to 24 inches. Four 
power models also available. 


© ENGINEERING SERVICE—always 
at your disposal. 


© PORTABLE—readily moved. 


© RUGGEDLY BUILT—backed by 
one year warranty. 


METALS 


A 


© DELIVERY —immediate on 
most models. 


*pronounced Die-ack-ro 


COST—that’s good too. J 


SCREEN MESH 


LIKE MORE INFORMATION? 


Send for 32-page catalog 

Gives full details on both hand 

and power operated Di-Acro 

Shears, Benders, Brakes, Notch- 

ers, Punch Presses, Rod Parters 
Band Rollers. Mail your request 

today. 


Creators of 
“DIE-LESS DUPLICATING” cro 

PRECISION 
METALWORKING 
MACHINES 


O'NEIL-IRWIN MFG. CO. 
332 8th AVE, 
LAKE CITY, MINN. 
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Sier-Bath Gear & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, N. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Tompkins- Johnson Co., Jackso: 

Tuthill Pump Co., 939'E. 95th 19, 


1402 Oakman Bivd., Detroit, 
icn, 
Viking Pump Co., Cedar Falls, lowa. 


Vickers, Inc., 


PUMPS, Hydraulic 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Baldwin- Lima-Hamilton Corp., Philadelphia 42, 


Denes, John S., Corp., Rockford, II. 
Bethlehem Steel Co., Bethlehem, Pa. 
Brown & Sharpe Mfg. Co., Providence, R. 
Chambersburg Engrg. Co., Chambersbur 
Engrg. Co., 1160 Dublin St., Co 
io. 
Gerotor May Corp., Oliver St. and Maryiand 
Ave. Baltimore, Md. 
Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 
Lapointe Machine Tool 34 Tower St., 
udson, Mass. 
Oilgear Co., 1560 W. Pierce St., Milwaukee 4, 


Wis. 

Sier-Bath Gear & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, 

Sundstrand wacnine Tool Co., 2531 11th St., 
Rockford, Ill. 

bia Pump Co., 939 E. 95th St., Chicago 19, 

Inc., 1402 Oakman Blvd., Detroit, 

Viking Pump Co., Cedar Falls, lowa. 

Vine? ., 9113 Schaefer Highway, Detroit 

Waren Stiliman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


PUMPS, Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Cleco Div., Reed Roller Bit Co., 5125 Clinton 
Ave., Houston 20, Texas. 

Ingersoll-Rand Co. Phillipsburg, N. J. 

Thor Power Tool €o., Aurora, Ill. 


PUMPS, Rotary 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Pioneer Pump & Mfg. Co., 19679 John’ R St., 
Detroit, Mich. 

Sier-Bath Gear & Pump fo, Inc., 9248 Hudson 
Bivd., North Bergen 

Sundstrand Machine Toot Co., 2531 11th St., 
Rockford, Ill. 

Thor Power Tool Co., Aurora, Ill. 

— Pump Co., 939 E. 95th st, Chicago 19, 


1402 Oakman Bivd., Detroit, 
Viking Pump Co., Cedar Falls, lowa. 


Vickers, Inc., 


PUNCHES AND DIES 
See Dies, Sheet Metal, Etc. 


PUNCHES, Centering 


Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 


PUNCHING MACHINERY 
Co., 6984 Machinery Ave., Cleve- 


pone: Co., 490 Broadway, Buffalo, 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Punch > Shear Works Co., 3917 St. 
Clair Ave., Cleveland, Ohio. 

Consolidated. Meh. Rochester, N.Y. 

Famco Machine Co., 3134 Sheridan Rd., 
Kenosha, Wis. 

Ferracute Machine Co., Bridgeton, N. J. 

1101S. Kilbourn Ave., Chi- 
cago 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

O’Neil-irwin Mfg. Lake City, Minn. 

Ryerson, Joseph , Sen, Inc., 2558 W. 16th 
St., Chicago 18 

Watson-Stillman Div. H. K. Porter Co., 
Inc., Roselle 

Wiedemann Machine Co., 4272 Wissahickon 
Ave., Philadelphia, Pa, 


RACKS, Gear Cut 
et asian Inc., 6633 W. 65th St., Chicago 38, 


Atlantic Gear Works, Inc., 200 Lafayette St., 
New Yor 

Boston Gear Works, *3200 Main St., North 
Quincy 71, Mass. 

Brown & Sharpe Mfg. Co., Providenc 

Gear Specialties, Inc., 2635 W. Medill” 
Chicago 47, | 

Hartfor Special ‘Mchry. Co., 287 Homestead 
Conn. 

James, O., Gear Mfg. Co., 1140 W. Monroe 

7, 

Massachusetts Gear & Tool Co., 36 Nassau St., 
Woburn, 
one Gear “$333 E. 179th St., Cleveland, 
Phiiadelphia Gear Works, Inc., 

G St., Philadelphia, Pa. 
Stahl Gear & 3901 Hamilton Ave., 
Cleveland 14, 


Erie Ave. and 


REAMER HOLDERS 

Gairing Tool Co., 21225 Hoover Rd., Detroit 
32, Mich. 

Leone Corp., 806 Emerson Ave., Syra- 
cuse, N. Y. 

McCrosky Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 

Warner & Swasey Co., 8701 Carnegie Ave., 
Cleveland 3, Ohio. 


REAMERS 


Atrax Co., Newington, Conn. 
Barber-Colman Co., Rock and Montague, Rock- 


ford, Ill 
Union Twist Driil Co., Derby 


Butterfield Div., 
ine, Vt. 
Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 27, Mich 
Chicago-Latrobe Twist Drill Works, 411 Ww. 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Firth Steriin 3113 Forbes St., Pitts- 


burgh 30, 
21225 Hoover Rd., Detroit 


Tool 

Gorham Toot Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Haynes Stellite Co., Div. ‘Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York, 


N.Y. 
Illinois Tool Works, 2501 North Keeler Ave., 
Chicago, Ill. 
Keo Cutters, 19326 Woodward, Detroit, Mich. 
Corp., 806 Emerson Ave., Syra- 


N. 
McCrosky Too! Corp., 1938 Thomas St., Mead- 
Vv 
PP ‘Twist Drill & Mch. Co., New Bedford, 


Mas 

National Twist Drill & Tool Co., & Winter Bros. 
Co., Rochester, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

ae , 3950 Chester Ave., Cleve- 
an 

Super Tool Co., 21650 Hoover Rd., Detroit 13, 


Mich. 

Taft-Peirce Mfg. Co., gg 

Union Twist Drill Co., Athol, Mas: 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


REAMERS, Adjustable 
Co., Rock and Montague, Rock- 


Comey. Dept., General Electric Co., 237, 
Roosevelt Park Annex, Detroit 32, “Mich 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

Firth Sterling ine. * 3113 Forbes St., Pittsburgh 


30, Pa. 

Gairing Tool Co., 21225 Hoover Rd., Detroit 
32, Mich. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 


Greenfield Tap & Die Cor Pp. Greenfield, Mass. 
ee Tool Corp., 193 Thomas St., Mead- 
vi 


Pa. 
Morse Twist Drill & Mch. Co., New Bedford, 


Mas: 

Pratt r Whitney, . West Hartford 1, Conn. 
Standard Tool , 3950 Chester Ave., Cleve- 
land, Ohio. 
Taft-Peirce Mfg. Co., 

Union Twist Drill Co., Athol, Mas: 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, ‘Mich. 
Whitman & Barnes, 40600 Plymouth Rd., 

Plymouth, Mich. 


(Continued on page 404) 
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Meeting your most 
exacting requirements... 


QUALITY MACHINE TOOLS 


from Europe’s leading manufacturers ! 


Excellent in all details, rigidly built and giving top 
performance, these outstanding machine tools are 
among the finest we have been privileged to offer in the 
United States. Built to American specifications and 
' standards, these quality machines meet the highest 
standards of design, materials and workmanship! 


HURE #73 UNIVERSAL 
MILLING MACHINE 


Featuring a fine design milling head to secure any 
angle spherical adjustment within its capacity. Ex. 
cellent toolroom machine~also available: standard 
type vertical milling machines. a 


BORING i 

MACHINE 

(Illustrated) 


BOREMATICS . . . A complete line of boring machines is 
available with extremely fine workmanship including spe- 
cial machines for jet internal profile boring. Reasonable 
deliveries — Your specific inquiry is solicited. 


JASPAR UNIVERSAL MILLING MACHINE 


Jaspar universal with climb milling attachment manufac- 
tured in #1%, 2, 3, 4, Also available in #3 vertical. Stand- 
ard range of speeds and feeds; anti-friction bearings and 
many other features; write for details. 


HARTEX PLAIN GRINDERS SALES TERRITORIES OPEN a 


Type RHP F 
or complete information and specificae 
(UNIVERSAL TYPES ALSO AVAILABLE) tions on any of these machines write, wire 


“ A complete line of plain and universal grinders available for prompt delivery. > 
_ Maximum swing with 13”, 1612” to 60” inclusive center distunce. Extras such or phone .- . Better still, visit our demon- 
es Internal attachment for both plain and universal available. stration hall! 


MOREY MACHINERY CO.. inc. 

. a PROMPT Manufacturers « Merchants + Distributors. 
‘ DELIVERY 410 BROOME STREET - NEW YORK 13, N. Y. 

CANAL 6-7400 CABLE ADDRESS: WOODWORK, N. 
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Product Directory 


REAMERS, Taper Pin 

Suerte’ Div., Union Twist Drill Co., Derby 
ine, Vt. 

Whitman & Barnes, 40600 Plymouth Rd., 


14400 Woodrow Wilson, 


Greenfield Tap & Die Cor 

Kaufman Manufacturin 

Lipe-Rollway Corp., 80: Emerson Ave., Syra- 
cuse, 


Mas “Twist “Drill & Mch. Co., New Bedford, 


National Twist Drill & Tool Co., & Winter Bros. 
Co., Rochester, Mich. 

Pratt & Whitne Qi west Hartford 1, Conn. 

Soot , 3950 Chester Ave., Cleve- 
land hio. 

Union ‘Twist Drill Co., Athol, Mass. 


, Greenfield, Mass. 
Manitowoc, Wis. 


REAMING MACHINES 

Dammee Drill Co., 814 Chestnut St., Rockford, 

Greaves Machine Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 

Kaufman Manufacturing Co., Manitowoc, Wis. 

Magna Corp., 110 Linfield ‘Drive, 
Menlo Park 

Pratt & Whitney, West Hartford 1, Conn. 

ven Norman Co., 3640 Main St., Springfield 7, 

ass. 


RECORDING INSTRUMENTS 
for Counting 


National Acme Co., 
land, Ohio. 


RECORDING INSTRUMENTS 
for Electricity 
General Electric Co., Schenectady, N. Y. 


RECORDING INSTRUMENTS for Speed 
Bristol Co., Platts Mills, Waterbury, Conn. 


RECORDING INSTRUMENTS 
for Temperature 
Bristol Co., Platts Mills, Waterbury, Conn. 


170 E. 131st St., Cleve- 


REELS, Stock, Standard and Automatic 
Nilson, A. H., _— Co., 1506 Railroad Ave., 


mine, 255 North 18th St., 


Heat-Treating Furnace 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


REGULATORS, Temperature 
General Electric Co., Schenectady, N. Y. 


REMOVERS, Japan, Enamel, Etc. 
Cay Products, Inc., 19 Rector St., New York, 


RETAINING RINGS FOR BEARINGS, Etc. 
— Ball Bearing Co., Nicetown, Philadelphia, 


Waldes-Kohinoor, Inc., 4716 Austel Place, Long 
Island City 1: N. Y. 


RHEOSTATS 
Co., 1326 S. 2nd St., Milwaukee, 


Electric Co., Schenectady 
Westinghouse Electric Corp., a 30, Pa. 


RIVET SETS 


Bethlehem Steel Co., Bethlehem, P: 

Cleco Div., Reed Roller Bit Co., 5125 Clinton 
Ave., Houston 20, Texas 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Peck, Stow & Wilcox Co., Southington, Conn. 

Thor Power Tool Co., Aurora, 


RIVETERS, Hydraulic 


Bethlehem Steel Co., Pa. 
Chicago aA Tool Co., E. 44th St., 
New York, N. 
be: Engineering Works, 1752 Elston Ave., 
ica 
1101 S. Kilbourn Ave., Chicago, 


Co., Alliance, Ohio. 
Co., “Public Ledger Bidg., Phila- 
5, Pa. 


Alltg ears. 


Rex wave 


‘*“AIR-SPEC” QUALITY 


GEARS.. 


ON TIME 


- MACHINING AND GEAR ASSEMBLIES 


Spur, Helical, Worm, Straight and Spiral, Bevel, Spline 


a Shafts, Gear Grinding. A customer list that reads 


like Who's Who in American Industry 


CHICAGO 6633 WEST 65TH ST., CHICAGO 38 * DETROIT 7450 MELVILLE, DETROIT 17 
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RIVETERS, Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 

Cleco Div., Reed Roller Bit Co., 5125 Clinton 
Ave., Houston 20, Texas 

Grant Mfg. & & Machine Co., 90 Silliman St., 
Bridgeport 5, 

Ingersoll-Rand Co., Phillipsburg, N. 

Keller Tool Co., Haven, Mic 

Ryerson, Joseph Son, Inc., W. 16th 
St., Chicage 18, 

Thor Power Tool Pi Aurora, Ill. 


RIVETING MACHINES 
nay Forge Co., 490 Broadway, Buffalo, 


Grant Mfg. & Machine Co., 90 Silliman St., 
Bridgeport 5, Con 
— Corp., lol "5. Kilbourn Ave., Chicago, 


Tomkins-Johnson Co., Jackson, Mich. 


RIVET MAKING MACHINES 
or Co., 1201 W. 65th St., Cleveland 2, 


National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Ohio. 


RUBBER PRODUCTS 
Garlock Packing Co., Palmyra, N. Y. 


RULES, Steel 


Brown & Sharpe Mie Co., Providence, R. |. 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Millers Falls Co., Greenfield, Mass 
, George, 200 Lafayette 
New York +2, 
Starrett, The L. Athol, Mass. 


RUST PREVENTIVES 


Hosein, E. F., & Co., 303 W. Lehigh Ave., 
Philadel phia, Pa. 
a Products, Inc., 19 Rector St., New York, 


Scherr, George 200 iafayette St., 
New York 12, N 


SAND BLAST EQUIPMENT 
See Blast Cleaning Equipment. 


SANDERS 


Black & one Mfg. Co., 
Towson 
Chicago Pneumatic Tool Co., 6 E 44th St., 


New Yor 
Reed Roller Bit Co., 5125 Clinton 


Cleco Div., 
Ave., Houston 20, Texas 

Delta Power Tool Div., ‘Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Ingersoll- Rand Co., Phillipsburg, N. J. 

Jarvis, Charles L., Co., Middletown, Conn. 

Kelier Tool Co., Grand Haven, Mich. 

Millers Falls Co., Greenfield, Mas 

Sundstrand Machine Tool Co., 2531 llth St., 
Rockford, Ill. 

Thor Power Tool Co., Aurora, Ill. 


SAW BLADES, Hack 


eye -Bium Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, 

Atkins Saw ‘Div., Borg-Warner Corp, 402 South 
St. Indianapolis 9, 

DoAlll Co., 284 Laurel Ave.. Des Plaines, Ill. 

Millers Falls Co., Greenfield, Mass 

on Saw & Steel 1 Co., 470 Main St., Fitch- 
urg, Mass. 

Starrett, The L. S., Co., Athol, Mass. 

Victor Saw Works, Inc., Middletown, N. Y. 


SAW SHARPENING MACHINES 


Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 

Motch & Merryweather Mchry. Co., Penton 
Bidg., Ohio. 

Scherr, George ry ine, 200 Lafayette St., 
New York 12, N 


SAWING MACHINES, Circular 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
405 Lexington Ave., New York 17, 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsourgh 8, Pa. 

DoAll Co., 254 Laurel Ave., Des Plaines, Ili. 

Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 

Motch & Merryweather Mchry. Co., 
Bidg., Cleveland, Ohio. 


SAWING MACHINES, Friction 


DoAll Co., 254 Lourst Ave., Des Plaines, Ill. 
Ryerson, Joseph T., & Son, ‘Inc., 2558 W. 16th 
St., Chicago 18" 
orks, ‘315 Front St., N. W., Grand 
Rapids 2, Mich. 


E. Penna. Ave., 


Penton 


(Continued on page 406) 
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DAKE Custom Engineering saved $35,000 for this manufacturer 
on a special 34’x60"-bed press 


In manufacturing bath enclosures it was 
necessary to put half-inch deep corruga- 
tions in large (34”x60") sheets of plexiglass. 
The forming had to be done quickly after 
the sheets had been softened in an oven. 


Most suppliers approached about a press 
with bed large enough for 34’x60" sheets 
quoted in terms of a $40,000 to $50,000 in- 
vestment. Then the manufacturer happily 
learned about Dake. 


After placing his problem before Dake en- 
gineers, the result was the custom-engi- 
neered hydraulic press shown above... 
designed, fabricated and installed for less 
than 10% of what other manufacturers had 
quoted. 


If you suspect that some of your produc- 
tion operations might be simplified with a 
custom-engineered press, it will pay you to 
consult Dake, too. 


Dake Engine Company, 604 Seventh St., Grand Haven, Mich. 


Power-Operoted Gap Type Movable 
Hydraulic Presses Frame 
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SAWING MACHINES, Metal Cutting 
Band 


Armataong- -Blum Mfg. Co., 5700 W, Blooming- 
dale Ave., 

Delta Power Rockwell Mfg. Co., 
614G N. | aan Ave., Pittsburgh Pa. 

DoAll Co., 254 Laurel Ave. Des Plains, fil, 

Famco Machine Co., 3134 Sheridan Rd., 
Kenosha, Wis. 


Grob Bros., Grafton, Wis. 
mygenen Joseph T., 3 Son, Inc., 2558 W. 16th 
Chicago 18, 
& Steel 470 Main St., Fitch- 
burg, Mas: 
Tannewitz Works, 315 Front St., N. W., Grand 
Rapids 2, Mich. 


Walker-Turner Div., Kearney & Trecker Corp., 
South Ave., Plainfield, N. J. 


SAWING MACHINES, Power Hack 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Orban, Kurt, Co., kn 205 East 42nd St., 


New York’ 17 
Ryerson, Joseph’ T Son, Inc., 2558 W. 16th 
, Chicago 18, “uN 
eat ‘Power Tool Co., Aurora, Ill. 


Victor Saw Works, Inc., Middletown, N. Y. 


SAWS, Circular Metal Cutting 


Alina Corp., 401 Broadway, New York 13, 
N. Y. (Portabie.) 

Atkins Saw Div., Borg-Warner Corp., 402 South 
Ilinois St., Indianapolis 9, Ind 

Brown & Sharpe Mf R. |. 

Consolidated Mch. Rochester, N. Y. 

DoAll Co., 254 Laurel Ave., Des Plaines, Il. 

tspen-Lucas Machine Works, Front St. and 


Girard Ave., Philadelphia, Pa. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

IMinois Tool Works, 2501 North Keeler Ave., 
Chicago, Ill. 

Motch Merryweather Mchry. Co., Penton 


Bidg., Cleveland, Ohio 

National Twist Drill & Tool Co., & Winter Bros., 
& Co., Rochester, Mich. 

Semone ae & Steel Co., 470 Main St., Fitch- 

stented Tool Co., 3950 Chester Ave., Cleve- 
land, Ohio 

Tannewitz Works, om Front St., N. W., Grand 
Rapids 2, Mich 


riplex mony Tool Corp., 75 West St., New 
or 
Union Twist Drill Co. Athol, Mass. 
Walker-Turner Div., earney & Trecker Corp., 
900 North Ave., Plainfield, N. J. 


SAWS, Metal Cutting Band 


Armstrong-Blum Mfg. sy 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Atkins Saw Div., BeeeWorner Corp., 402 South 
Illinois St., Indianapolis 9, Ind. 
Delta Power Tool Div., Rockwell Mfg. Co., 

614G N. Lexington Ave., Pittsburgh 8, Pa. 
DoAll Co., 254 ae Ave., Des Plaines, i, 


a “ay Joseph T & Son, Inc., 2558 W. 16th 
Chicago 18, “AN 
umahae Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 
Starrett, The L. S., Co., Athol, anne. 
Tannewitz Werks, ‘315’ Front St., N. W., Grand 


Rapids 2, 
Walker- earney & Corp., 
900 North Ave., N. 


SAWS, Portable Electric 

Biack & Decker Mfg. Co., E. Penna. Ave., 
Towson, Md. 

Millers Falls Co., Greenfield, Ohio. 


SAWS, Screw Slotting 

Sa Co., Rock and Montague, Rock- 
or 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

nese Twist Drill & Mch. Co., New Bedford, 


ass. 

National Twist eg * . Tool Co., & Winter Bros. 
Co., Rochester 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Starrett, The L Co., Athol, og 

Union twist ‘Co., Athol, Mass 


SCRAPERS, Hand and Power 


Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill. 


SCREW DRIVERS, Power 


Chicago Pneumatic Tool Co., 


6 E. 44th St., 
New York, N. Y. 


J. K. SMIT & SONS, INC. 
MURRAY HILL, N. 


ONTO 


Cleco Div., Reed pote nd Co., 5125 Clinton 

In Houston 20, Fe Phill 
Keller Tool Co., Grand Haven, 


SCREW DRIVING AND NUT SETTING 
EQUIPMENT 

Black & Decker Mfg. Go., E. Penna. Ave., 
Towson, Md. 

Cleco Div., Reed Roller Bit Co., 5125 Clinton 
Ave., Houston 20, Texas. 

Errington Mechanical Laboratory, Inc., 24 Nor- 

ood Ave., S. N. 


eee -Rand Co., hillipsburg, N. 

Jarvis, Charles L., tor Middletown, 

Keller Tool Co., Grand Haven, Mich. 

Thor Power Tool Co., Aurora, Ill. 

SCREW MACHINE TOOLS 
AND EQUIPMENT 

Contes & Inc., Ft. W. 9th St., Cleve- 
a 

Brown & Co., Providence, R. |. 

Gisholt Co., 1245'E. Washington Ave., 
Madison 10, Wis. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Greenlee Bros: & Co., 12th and Columbia Aves., 
Rockford, 

Millers Falls al Greenfield 

National Acme Co., 170 E. (sists St., Cleveland, 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Potter & Johnston Co., 1027 Newport Ave., 
Pawtucket, 

R Sot, L Tools, 325 Bristol St., Philadelphia 

Reed Rolled ago Die Co., P. O. Box 350, 
Worcester 1, 

Warner & swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 

SCREW MACHINE WORK 

Aluminum Co. of America, Oliver Bidg., Pitts- 
burgh, Pa. 

Eastern Mch. Screw Corp., New Haven, Conn. 

Morse Twist Drill & Mch. Co., New Bedford, 


Mass. 
Neto Acme Co., 170 E. 131st St., Cleveland, 


Ottemiller, W. H., Co., York, Pa. 

Standard ‘Pressed Steel Co., Jenkintown, Pa. 

Wicaco Machine Corp., 
Louden St., 


Stenton Ave. and 


Philadelphia, Pa. 
SCREW MACHINES, Automatic 


Single and Multiple Spindle 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Cone Automatic Mch. Co., Inc., Windsor, Vt. 
vee e. 405 Lexington Ave., New York 17, 


Pas George, Mch. Co., 1110 W. 13th St., 
Racine, Wis. 


Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 
Hirschmann, Carl, Co., 30 Park Ave., Man- 
hasset, N. 
National Acme "Co: 170 E. 13ist St., Cleveland, 
io. 


New Britain Mch. Co., — Britain-Gridley 
ch. Div., New Britain, 


Con 

Orban, Kurt, Co., 42nd St., 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. ‘y, 

Warner & Swasey cme 5701 Carnegie Ave., 
Cleveland 3, Ohio 

SCREW MACHINES, Hand 


See also Lathes, Turret 


Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio. 

Brown & Sharpe pate, Co., Providence, R. 1. 

Gisholt Machine 1245‘. Washington Ave., 


Madison 10, 
Bros., 1418 College Ave., Elmira, 
Inc., 205 East 42nd St., 


Orban, Kurt, 


New York 17 

wer — & Grinder, Inc., Brighton, Boston 

Simmons Mch. Tool Corp., 1600 N. Broadway, 
Albany, N. Y. 

Warner & Swasey ol 5701 Carnegie Ave., 
Cleveland 3, Ohio 


SCREW PLATES 


eens Div., Union Twist Drill Co., Derby 

ine 

Card, §. W., Mfg. Co., Div. Union Twist Drill 
Co., Mansfield, Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Morse Rg Brill & Mch. Co., New Bedford, 


Mas: 
Pratt rs Whitney, West Hartford 1, Conn. 
Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 
Winter Bros. Co., Rochester, Mich. 


(Continued on page 408) 
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try this team for lower costs 


button broking methods do jobs better and many 


times faster than by hand. For example: 

Machine-powered Osborn Brushes are deburring parts 4 to 10 times 
as fast as hand methods. They are giving similar mass production bene- 
fits in cleaning and finishing operations of all kinds. Results are of uni- 
form high quality. Rejects are practically nil. 

Whether your product is metal, rubber, plastic or other material, ask 
to have an Osborn Brushing Analyst study your operations to suggest 
improvements with the latest Osborn power brushing techniques. Call 
or write The Osborn Manufacturing Dept. D-6, 5401 Hamilton 
Avenue, Cleveland 14, Obio. 


HERE, three different types of Osborn 
brushes team up to boost deburring out- 
put of small parts 300% and to produce 
smoother, more uniform results, 


OSBORN POWER, MAINTENANCE AND PAINT BRUSHES AND FOUNDRY MOLDING MACHINES 
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Product Directory 


SCREWS, Cap, Set, Safety Set and 
Machine, Ete 
Allen Mfg. Co., 133 Sheldon St., Hartford 2, 


ailed Products Corp., 12677 Burt Rd., Detroit 


Screw Co., Bellwood, 
National Acme Co., 170 E. Toit St., Cleveland 


Ohio 
Ottemiiler, W. H., Co., York, 
Parmer. Corp., 200 New York 


Y 
Rey Steel Cor; Bolt. & Nut Div., Republic 
Bldg. 1, Oh 
Burdsall & 4 Nut Co., 
‘Midland Ave., Port Ches N. Y. 
Set Screw & Mfg. Co., 35 Main ‘St., Bartlett, 


\tandard Pressed Steel Co., Jenkintown, Pa. 


Russell, 


iCREWS, Self-tapping, Drive 
Corp., Z00 Varick St., New York 


SCREWS, Thumb 


& Engrg. Co., 
Dayton, 


117 Hollier, 
Kalon 200 Varick St., New York 


4 
Russell, Burdsall & Ward Bolt & Nut Co., 
100 Midland Ave., Port Chester, N. Y. 


» SEALS AND RETAINERS, Oil or Grease 
Cope Packing Co., 1800 Cuyler Ave., Chicago, 


Garlock Packing Co., Palmyra, N. 
Gits Bros. Mfg. Co., 184 -62 Ritbourn Ave., 
Chitago, 


SECOND-HAND MACHINERY, Etc. 


‘Eastérn Machinery Son 1006 Tennessee Ave., 
Cincinnati 22, 

Miles Machiner i "hex 770, Saginaw, Mich. 

Mch. Corp., 1600 N. Broadway, 
Albany, N. Y 


SEPARATORS, Centrifugal 
De Laval Separator Co., Poughkeepsie, N. Y. 


- 
SEPARATORS, Oil or Coolant 
Barnes Drill Co. (Magnetic), 814 Chestnut, 
Rockford, 
Acme ‘Co., 170 E. 131st St., Cleveland 
io. 


SHAFTING, Steel 


Bethlehem Steel Co., Bethlehem, Pa. 

Cumberland Steel Co., Cumberland, Md. 

De Laval Separator Co., Poughkeepsie, N. 

& Laughlin Steel Corp., Gateway 

3 Bidg., Pittsburgh, Pa. 

Lasotie Steel Co., Hammond, Ind. 

a Steel Corp., Union Drawn ae Div., 
epublic Sigo- Cleveland 1 

Ryerson, Jos. Son., Inc., 2558 W. léth St., 


18, 
Solar “Steel 
Cleveland, Ohio. 
Summerill Tubing Co., Div. Columbia Steel & 
P. 0. Box 1557, Pittsburgh 
, Pa. 


Union Commerce Bldg., 


SHAFTS 


National Forge & Ordance Co., 
County, 
Standar ‘Premed Steel Co., Jenkintown, Pa. 
Summerill Tubing Co., Div. Columbia Steel & 
snaiging Co., P. O. Box 1557, Pittsburgh 
, Pa, 


Irvine, Warren 


SHAFTS, Flexible 

Jarvis, Chas. L., Co., Middletown, Conn. 

Precise Products Corp., 1328-30 Clark St., 
Racine, Wis. 


SHAFTS, Ho:low-Bored 
Bethlehem Stee! Co., Bethlehem, Pa. 


SHAFTS, Turned and Ground 


Bethlehem Steel Co., Bethlehem, Pa. 

Cumberland Steel Co., Cumberland, Md. 

Jones & Laughlin Steel Cor, , Gateway Center 
3 Bidg., Pittsburgh, 

Lasolie Steel Co. 

a Forge & Ordance My Irvine, Warren 


Pa. 
Steel Corp., Union Drawn Steel Div., 
Republic Bidg., Cleveland 1, Ohio. 
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Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, ill. 

Summerill Tubing Co., Div. Columbia Steel & 
shafting Co, Box 1557, Pittsburgh 


SHAPER-PLANERS 


Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SHAPERS 


American Tool Works Pearl and Eggleston 
Ave., Cincinnati 
Cincinnati Sha: Lo, Elam and Garrard Aves., 
Cincinnati, 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 
Hendey Machine Co., Inc., Torrington 
Morton Mfg. Co. Muskegon "Mich. 
Onsrud Machine Works, Inc., 3940 Palmer St., 
icago, Il. 
Orpen kurt, Co., Inc., 205 E. 42nd St., New 
or 
Rockford Mch. Tool Co., 2500 Kishwaukee St., 


Rockford, Ill. 
ine 4240-4258 N. Knox 


Sheldon Mch. Co. 
Ave., Chicago 41, | 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


SHAPERS, Vertical 


Corp., 
Duane St., New Yor 
Pratt & Whitney West Hartford 1, 
Rockford Mch | Co., 2500 
Rockford, Ill. 


Mchry. 
k 


SHAPES, Cold Drawn Steel 


Columbia Steel & spetine Co., P. O. Box 1557, 
Pittsburgh 30, 
Summerill Tubing a: Div. Columbia Steel & 
re Co., P. O. Box 1557, Pittsburgh 
, Pa. 


SHAPES, Structural 
Mein Co. of America, Oliver Bidg., Pitts- 


Po. 
Stee! Co., Pa. 


Tennessee 
. Co., Div.), “46 7th Ave., 


SHEARING MACHINERY 


Bethlehem Steel Co., Bethlehem, Pa. 
—~ Forge Co., 490 Broadway, Buffalo, 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Crane & Engrg. o-. Wickliffe, Ohio. 

Cleveland ewer e Shear Work Co., 3917 St. 
Clair Ave., Cleveland, Ohio. 

Consolidated’ Mere Tool Corp., Rochester, N.Y. 

Ferracute Machine Co., Bridgeton, N. 

Corp., 1101 S. ‘Kilbourn Ave., 


Morgan Engrg. Co., Alliance, Ohio 

Niagara Mch. & Too! Works, 683 Northland 
Ave. N. 

O’Neil-Irwin , Minn. 

Peck, Stow & Ox Co., outhington, Conn. 

Ryerson, Jos. & Son, Inc., 2558 W. 16th St., 


Chicago iil. 
Div. H. K. Porter Co., 


Watson-Stillman Co., 
Inc., Roselle, N. J. 
Yoder Co., 550 Walworth Ave., Cleveland, Ohio. 


SHEARS, Alligator 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
10. 


SHEARS, Retary 
Biles, W., Co., 1375 Raff Rd., W., Canton, 


Brown & Sharpe Mfg. Co., Providence, R 

Cleveland Shear Works Co., 3917 St. 
Clair Ave. Cleveland, Ohio. 

Consolidated Mere ES Corp., Rochester, N. Y. 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

Peck, Stow & Wilcox Co., Southington, Conn. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, 

cunenae” Saw & Steel Co. (Knives), 470 Main 
St., Fitchburg, Mass. 

Union Twist Drill Co., “Athol, Mass. 


SHEARS, Squaring 
att Co., Elam and Garrard Aves., 


Cine 
Cleveland Punch é Shear Works Co., 3917 St. 
Clair Me Mch, Rochester, N. Y 
FamcoM Machine Co., 3134 Sheriden Rd., 


Kenosha, Wis. 
Niggara eich. & Tool Works, 683 Northland 
u falo, 
P Stow & Wilcox Co., Southington, 
Simonds Saw Steel Co (Blades), jaain 
St., Fitchburg, Mass. 


,SHEET METALS 


“aluminum Co of America, Oliver Bidg., Pitts- 
American Brass Co., 25 Broadway, New York, 


Bethlehem Steel Cor, Pa. 
Chase & , 1949 Rodney 


st 
Republics Steel Conn. Bidg., Cleveland 
Ryerson, Jos Jos. T., & Son., Inc., 2558 W. 16th St., 


18, 
Union Commerce Bldg., 
Ohio 
. §. Steel Corp. (Carnegie-Ilinois Steel Corp. 
“eS Columbia Steel Co. Tennessee 
Coal, tron & R. R. Co., Biv. “6 7th Ave., 
Pittsburgh, Pa. 


SHEETS, Iron and Steel 
Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Corp., Bethleh em, Pa. 
jones & Laughlin Steel 4 Gateway Center 
3 Bidg., Pittsburgh, 
Republic Steel Corp., Republic Bidg., Cleveland 


Ryerson, Jos. T., & Son, Inc.. 2558 W. 16th St., 
18, 

Steel Corp, Steel Corp. 
Coal, Iron’ & R. R. Co., Div.), 446 7th Ave., 
Pittsburgh, Pa. 


SHIMS 


Laminated Shim Co., Inc., Glenbrook, Conn. 


SLEEVES 

Beaver Tool & Engineering Corp., 2850 Roches- 
ter Rd., Box 429, Royal Oak Mich. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Greenfield Top & Die Corp., Greenfield, Mass. 

Havnes Stellite Div., Union Coreice & Carbon 
Corp., 30 E. 42nd St., New York, N. 

Twist Drill & Co., New Bedford, 


National Twist Drill & Tool Co., 


Pratt & Whitney, West Hartford 1, Conn 

Co., 3950 Chester Ave., Cleve- 
an 

Union Twist Drill Co., Athol, Mass. 


Rochester, 


SLOTTING MACHINES 

Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 10, io. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 
Lobdell United Co., 2000 “gir St., Wilmington 


99, Del. 
Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SOCKETS 
Armstrong Bros. bn Co., 5200 W. Armstrong 
Ave., Chicago, |! 
Chicago- -Latrobe Twist Drill Wks., 4117 W. 
Ontario St., Chicago, Ill. 
1242 E. 49th St., 


Cleveland Twist Drill Co, 
Cleveland, Ohio. 
Die Corp., Greenfield, Mass. 
New Bedford, 


Greenfield Top & 
Morse Twist & Srl Mch. Co., 

Mass. 
Twist Drill & Tool Co., Rochester, 
Pratt & Whitney, West Hartford 1, Con 
Standard Tool Co., 3950 Chester Cleve- 
union Drill Co., Athol, Mass. 


SPECIAL MACHINERY AND TOOLS 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincinnati, 

Baldwin-Lima-Hamilton Philadelphia 42. 

Barnes Drill Co., 814 Ch estnut, Rockford, Ill. 

Barnes, W. John, Co., 201 S. Water St., 
Rockford, 

Cyril, Ce 6984 Machinery Ave., Cleve- 


sank hie Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 


(Continued on page 410) 
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The Revolutionary New 


COMPLETELY AUTOMA nic 


Ushering in a new era in metal working, the new H.E.B. 
PILOTE is the first completely automatic copying lathe. 
The operator has only to load the machine and press a 
button to start the cycle. When the part is finished the 
tool returns to its starting position, and the spindle stops 
automatically! 

At the touch of a button the front tool will take one or 
more roughing cuts over any necessary parts of the com- 
ponent, and finally, a finishing cut. Any narrow undercuts 
will automatically be cut by one or more rear tools, thus 
enabling the front tool to be sufficiently rugged to take 
heavy cuts . .. The rear tool may also be used for finishing 
any diameters requiring a micro-fmish. 

The lathe can be supplied with one or more vertical tool 


HYDRAULIC 


ae 


See it working at the 


TORONTO FAIR. 
June 1-12th 
Automotive Building 


Booths 4247-4249 


slides which operate automatically at predetermined points 
in the cycle while the front tool is also cutting. 

The patented H.E.B. hydraulic feed results in improved 
surface finish, and also simplifies setting up as there are no 
mechanical parts to adjust. By the design of the system, the 
feed per spindle revolution will remain exactly as set, 
regardless of the resistance met by the tool or variations 
in spindle speed. 

The new PILOTE produces work unbelievably fast, 
accurately, and with a better finish . . . Yet setup time and 
tooling costs are slashed dynamically. ‘Motors up to 60 H.P. 
permit metal to be removed at a terrific rate. 

The new H.E.B. PILOTE is the latest achievement of 
H. Ernault Batnignolles — France’s century-old machine 
tool builders and specialists for years in the design and 
manufacture of copying lathes! 

If your plant is ready for H.E.B. “Push-button Turning” 
that makes present methods obsolete, then write, wire or 
telephone now for a demonstration or catalog! 


H. E. B. MACHINE TOOLS, INC. 


475 FIFTH AVENUE + NEW YORK 17, N. Y. 


Telephone: LExington 2-0266 


COPYING LATHES - ENGINE LATHES WITH COPYING ATTACHMENTS - TOOL ROOM LATHES + CARBIDE TOOL GRINDERS 
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Product Directory 


Beaver Too: & Engineering Corp., 2850 Roches- 
ter Rd., Box 42¥, Royai Oak, Mich. 

Bethlehem Steel Co., Bethlehem, Pa. 

Bilgram Gear & Mch. Works, 1217-35 Spring 
arden St., Philadelphia, Pa. 

Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa. 

Blanchard Mch. Co., 64 State St., Cambridge, 


Penton 


Rochester, 


Miiwaukee 4. 
19679 John R St., 
19679 John R St., 


, Brighton, Boston 


Mass 
Bliss, E. W., Co., 1375 Raff Rd., S. W., Canton, 
Columbus Die-Tool & Mch. Co., 955 Cleveland 
Ave. Bridgeport 5, Con 
Ave., Pa. 
200 Oakman Bivd., Detroit 
Ansonia, Conn. 
delphia 20, 
14400 Woodrow Wilson, 
Detroit, Mich 
port 5, Conn. 
Hartford Special Mchry. Co., 287 Homestead 
Mt. Gilead, Ohio. 
2442 Douglas St., 
falo, N. Y. 
3560 Chouteau Ave., 
Detroit 12, Mich 
102 20th St., Moline, i}. 
Morris Machine Tool Co., Inc., 946-M Harriet 
Bidg., Cleveland, Ohio. 
National Automatic Tool Co., 
5600 St. Jean 
Ave., Detroit 2, Mich 
National Twist Drill & Tool Co., 
Mch. Div., New Britain, Conn 
1470 Chestnut 
Oilgear Co., 1549 W. Pierce St., 
Detroit, Mich. 
Pratt & Whitney, West Hartford 1, Con 
Reed-Prentice 
Rivett Lathe & Grinder, Inc 
Rockford, Il. 
Union Twist Drill Co., 
Frankenmuth 2. Mich. 
Newton St., Wal- 
Wicaco Machine Corp., Stenten Ave. and Lou- 


Ohio 
Chambersburg Engrg Co., Chambersburg, Pa. 
Colonial Broach Co., Detroit 13, Mich 
Ave,. Columbus, Ohio. 
Consolidated Mch. Too: Corp., Rochester, N. Y. 
Coulter, James, Machine a” 629 Railroad 
Douglas Fe raat Co., 2300 E. Nine Mile Rd., Hazel 
ar 
Espen hese Mch. Front St. and Girard 
Ex-Cell-O Corp., 
32, Mich. 
Farrel-Birmingham Co., Inc., 25 Main St., 
rorea ve Gear Shaper Co., 78 River St., Spring- 
ie 
Frew Biking gi 121 East Luray St., Phila- 
Gishoit 1245 E. Washington Ave., 
Madison 10, 
Gorham Tool 
Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
Grant Mfg. & Mch. Co., 90 Silliman St., Bridge- 
Greenlee Bros, & Co., 12th and Columbia Aves., 
Rockford, Ill. 
Hannifin Corp., 1101 S. Kilbourn Ave., Chicago. 
St., Hartford, Conn. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2. 
Hydrau'ic Press Mfg. Co., 300 Lincoln Ave., 
Ingersoll Mch. Co., 
Rockford, Ill, 
Jahn, B., Manufacturing Co., Ellis St., New 
Britain, Conn 
Kingsbury Mch. Tool Corp., Keene, N. H., 
Lake Erie Engrg. Corp., Kenmore Station, Buf- 
Lehmann Machine Co., 
St. Louis, Mo 
Lipe Rolivay, Corp., 806 Emerson Ave., Syra- 
cuse 
Michigan Tool Co., 7171 E. McNichols Rd., 
Moline Tool Co., 
Morgan Engrg Co., Alliance, Ohio. 
St., Cincinnati 3, Ohio. 
Motch & Merryweather Mchry. Co., 
National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio 
Inc., S. 7th and 
Sts., Richmond, Ind. 
National Broach & Co., 
National reat Co., 11200 Madison Ave., Cleve- 
land, Ohi 
Mich 
New Britain Mch. Co., New Britain-Gridley 
New Jersey Gear & Mfg. Co., 
Ave., Hillside, N. J. 
Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y 
OK Tool Co., Milford, N. H. 
Pioneer Enarq. & Mfg. Co., 
Pioneer Pump & Mfg. Co., 
Detroit, Mich. 
Precise Products Corp., 1328- 30° Clark S.; 
Racine, Wis. 
Corp., 677 Cambridge 
Worcester, 
35, Mass. 
Seneca Falls Mch. Co., Seneca Falls, N. Y. 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Taft-Peirce Mfa. Woonsocket, R. I. 
Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
20, Mich 
Athol, Mass. 
Universal Engrq Co., 
V&a&O es Co., Div. Emhart Mfg Co., Hud- 
son, N, 
Waltham Works, 
tham, Mass. 
den St. Philadelohia, Pa 
Zaoar Ton! Co., 24000 Lakeland Blvd., Cleve- 
land 23, Ohio. 


SPEED REDUCERS 
Atlantic Geor Works, Inc., 200 Lafayette St., 
N. 


New York 12, 
Boston Gear Works, ‘3200 Main St., North 


Quincy 71, Mass. 
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Brad Foote xi Works, 1309 S. Cicero Ave., 
Cicero 50, 

Cleveland Worn & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio. 

Cone-Drive Gears, Div. Michigan Tool Co., 
7171 E. McNichols Rd., Detroit 12, Mich. 
Farrel-Birmingham Co., Inc., 25 Man St., 

Ansonia, Conn. 
General Electric Co., N. Y. 
— D. O. Gear ‘Mfg. Co., 40 W. Monroe 
Chicago 7, lil. 
Link: Belt Co., 2045 hg Huntington Park Ave., 
Philadelphia 40 
1335" E. 179th St., 


Ohio Gear Co., Cleveland, 


Ohio. 

Perkins Mch. & Gear Co., Box 1611, Springfield 
2, Mass. 

Philadeiphia Gear Works, Inc., Erie Ave. and 
G Pa. 

1361 Racine St., 


St., Philauelph:a, 


Twin Disc Clutch Co., Racine, 


Wis. 
Westinghouse Electric Corp., Pittsburgh 30, Pa. 


SPINDLES, Grinding 
Corp., 1200 Oakman Bivd., Detroit 


Pope en. Corp., Haverill, 

Precise Products ‘Corp., 328° 30 Clark St., 
Racine, Wis. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 


SPINNING LATHES 
See Chucking Machines. 


SPROCKET CHAINS 

Atlantic mer ag Inc., 200 Lafayette St., 
New York 1 

Boston Gear Works, 3200 Main St., 
uincy 71, 

Link-Belt Co., M950 S. Belmont Ave., 

1333 E. 179th St., 


apolis 6, Ind. 
Ohio Gear Co., 

Ohio. 
Philadelphia Gear Works, Inc., Erie Ave. and 
G St., Philadelphia, Pa. 


North 
Indian- 


Cleveland, 


SPROCKETS 

Sa ei Inc., 6633 W. 65th St., Chicago 38, 

Atlantic Gear Works, Inc., 200 Lafayette St., 
New York 12, N. Y. 

Boston 3200 Main St., 
Quincy 71, Mas 

Hartford Special ehiy. Co., 287 Homestead 
St., Hartford, Conn. 

Link-Belt S. Belmont Ave., 


apolis 6 
Ohio Gear a 1333 E. 179th St., 


Oh 
Philadelphia Gear Inc., 
G St., Philadelphia, 
Stah! Gear & Mch. Co. PO 901 Hamilton Ave., 
Cleveland 14, Ohio. 


North 


Indian- 
Cleveland, 


Erie Ave. and 


STAMPINGS, All Metal 


LaSalle Steel Co., Hammond, Ind. 
Mullins Manufacturing Corp., Salem, Ohio. 


STAMPINGS, Sheet Metal 


Aluminum Co. of America, Oliver Bidg., Pitts- 
burgh, Pa. 

Laminated Shim Co., Inc., Glenbrook, chnn. 

Mullins Manufacturing Corp., Salem, Ohio. 

Republic Steel Corp., Niles Steel Products Div., 
Republic Bidg., Cleveland 1, Ohio. 

Revere Copper & Brass Inc., 230 Park Ave., 
New York, A 


STAMPS, Steel and Marking Dies 


Hoggson & Pettis Mfg. Co., 149 Brewery St., 
New Haven, Conn. 


STEEL 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bidg., Cleveland, Ohio. 

Bethiehem Steel Co., Bethiehem, Pa. 

Carpenter Stee! Co., Reading, Pa. 

Crucible Steel Co. of America, Chrysler Bldg., 
New York, N. Y. 

Firth Sterling, Inc., 3113 Forbes St., Pitts- 
burgh 30, Pa. 

Jones % Laughlin Steel Corp., Gateway Center 
No. 3 Bidg., Pittsburgh, Pa 

National Forge & Ordnance Co., Irvine, Warren 
County, Pa 


Republic Steel Corp., Republic Bidg., Cleveland 


, Ohio. 
Ryerson, Jos. Son, Inc., 2558 W. 16th St., 
Chicago 18, 
Simonds Saw . ‘Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Solar Steel Corp., Union Commerce Bldg., 
Cleveland, Ohio. 

Summerill Tubi Co., Div. Columbia Steel & 
Shafting Co. "8. O. Box 1557, Pittsburgh 30, 


Pa 
Timken Roller Bearing Co., Canton, Ohio. 
Steel Corp. (American Steei & Wire Co. 
Carnegie-Illinois Steel Corp. Div., Co- 
lumbia Steel Co., Div. Tennessee Coal, Iron 
& R. R. Co. Div.j, 436 7th Ave., Pittsburgh, 


Pa 

U. S. Steel Supply Div., U. S. Steel Co., 208 S. 
LaSalle St., Chicago 4, Ill. 

Wheelock-Lovejoy & Co., Inc., Cambridge, Mass. 


STEEL, Cold Drawn 


Allegheny Ludium Steei Corp., Pittsburgh, Pa. 
American Steel & Wire Co., Div. U. 5. Steel 
Corp., Rockefeller Bidg. Cleveland, Ohio. 

Bethlehem Steel Co., Bet ifehem, 

Crucible Steel Co. of America, ‘chavaler Bidg., 
New York, N. Y. 

Firth Sterling, ae 3113 Forbes St., Pitts- 
burgh 30, 

& Steel Corp., Gateway Center 

3 Bidg., Pittsburgh, Pa. 

Losetie Steel Co., Hammond, Ind. 

Republic Steel Corp., Union Drawn Steel Div., 
Massillon, Ohio. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 

Solar Steel Corp., Union Commerce Bldg., 
Cleveland, Ohio. 

Summerill Tubing Co., Div. Columbia Steel & 
Shafting Co., P. O. Box 1557, Pittsburgh 


30, Pa 
Timken Roller Bearing Co., Canton, Ohio. 
Steel Corp. (American Steel & Wire Co. 
vat 436 7th Ave., Pittsburgh, Pa. 
Wheelock-Lovejoy & Co., Inc., Cambridge, Mass. 


STEEL, High Speed Tool 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Armstrong Bros. Tool Co., 5200 Armstrong 
ve., Chicago, Ill. 

Bethlehem Steel Co., ne gg Pa. 

Carpenter Steel Co., ‘Reading, P 

Crucibie Steel Co. of America, Bldg., 
New York, N. Y. 

Firth Sterling Inc., 3113 Forbes St., 
burgh 30, Pa. 

Steel Corp., Republic Bidg., Cleveland 


Ryerson, Jos. Son, Inc., 2558 W. 16th St., 
Chicago 18, 

Simonds Saw & "Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Solar Steel Corp., Union Commerce Bidg., 
Cleveland, Ohio. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

Wheelock-Lovejoy & Co., Inc., Cambridge, Mass. 


Pitts- 


STEEL, Machine 


Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., ‘Reading, Pa 

Crucible Steel ae of America, Chrysler Bldg., 
New York, 

Jones & Laughlin “sree! Corp., Gateway Center 
No. 3 Bldg., Pittsburgh, Pa. 

LaSalle Steel Co., Hammond, Ind. 

Steel Corp., Republic Bidg., Cleveland 


, Ohio. 
Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 
Solar Steel Corp., Union Commerce Blidg., 
Cleveland, Ohio. 
Timken Roller Bearing Co., Canton, Ohio. 
Wheelock-Lovejoy & Co., Inc., Cambridge, Mass. 


STEEL, Stainless 


Allegheny Ludlum Steel Corp., Pa. 
American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeiler Bldg., Cleveland, Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 
Carpenter Steel Co., ‘Reading, 
Crucible Steel of America, Bidg., 


New York, N. 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 

Republic Steel Corp., Republic Bldg., Cleveland 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, ‘tu. 

Timken Rolier | Co., Canton, Ohio. 

U. S, Steel Corp. (American Steel & Wire Co. 
Div., Carnegie-Illinois Steel Corp. Div.), 436 
7th ‘Ave., Pittsburgh, Pa. 

Wheelock-Lovejoy & Co., Inc., Cambridge, Mass. 

(Continued on page 412) 
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absorption 
belting 
conveying 
cushioning 
filtration 
insulation 
lamination 
polishing 
pressing 
refining 

roll covering 
and many other 


specialized uses 


FOR ALL INDUSTRY 


EXPERIENCE 


Our modern, efficient facilities, and 122 years of imagina- 
tive progress, have made Noone a leading manufacturer 
of woven fabrics designed for every conceivable industrial 
operation. 


EXPERIMENTATION 


Recent merging with Kenwood Mills makes available to 
Noone great new capacity for research. Experimental de- 
velopment of new applications for industrial fabrics is one 
of our major activities. 


CONSULTATION 


Write us your problem: it will command the attention of our 
experimental division until its solution is found. Your diffi- 
culty may well be solved with the use of a woven fabric 
engineered to your needs and specifications. 


NOONE INDUSTRIAL FABRICS DIVISION—KENWOOD MILLS 
Dept. 605 + Peterborough, New Hampshire 


The oldest manufacturer of woven industrial fabrics in America 
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Product Directory 


Zagar gearless drillhead, 12”, 24- 
spindle; capacity up to 5/8” steel. 


DRILLHEADS 


Cael for drilling 
on close centers 


Their unique features have earned tor 
Zagar gearless drillheads a permanent 
place in many industries. Examples: gas 
burners, acoustical tile, parts for air- 
craft (jet engines), business machines, 
electrical appliances, automotive and 
farm machinery; drilling cast iron, stain- 
less steel, paper, fiber glass, magnes- 
ium, aluminum, brass and copper. 


Why this versatility? Because Zagar 
gearless drillheads (1) can drill practi- 
cally any number of holes at one pass, 
up to 600 or more; (2) can drill any 
material; (3) can drill in any pattern; 
(4) can “come down to” distances be- 
tween holes as small as twice the drill 
diameter; (5) can and do maintain ac- 
curate spacing. High production thus 
combines with complete accuracy to 
deliver more work and more accept- 
able work in less time than ever before. 
Zagar gearless drillheads can be furn- 
ished as complete units or can be 
adapted to any standard drill press. 
Your parts drawings and full data will 
bring you o prompt quotation. 


Write for Engineering Manual 
“M-6” for more information 
on Zagar’s tools for industry. 


ZAGAR TOOL, INC. 
24000 LAKELAND BLVD. 
CLEVELAND 23, OHIO 


TOOLS For 
INDUSTRY 
and SPECIAL MACHINERY 
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STEEL, Strip and Sheet 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
American Steel & Wire Co., ‘Div. U. S. Steei 
Corp., Rockefeller Bidg., Cleveland, Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 

Laughlin Steel Gateway Center 

3 Bidg., Pittsburgh, 

Republic Steel Corp., Republic Bidg., Cleveland 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Corp., Union Commerce Bldg., 

Cleveland, Ohio. 

S. Steel Corp. (American Steel & Wire Co. 

Div., Carnegie-\llinois Steel Corp. Div., Co- 

lumbia Steel Co. Div., Tennessee Coal, tron 

. . R. Co. Div.), 436 7th Ave., Pittsburgh, 

a. 


STEEL, Tool and Die 


Allegheny Ludium Steel Corp., Aha Pa, 
Firth Str Steel Co., Reading 
Firt' Sterling Inc., 3113 %t., Pittsburgh 


Republi Steel Corp., Republic Bidg., Cleveland 


Simonds Saw & Steel Co., 470 Main St., Fitch- 

urg, 

Solar Corp., 
Cleveland, Ohio. 

Vanadium Alloys Steel Co., Latrobe, Pa. 


STEEL, Zinc, Tin and Copper Coated Strip 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Soiar Steel Corp., Union Commerce Bidg. sa 
Cleveland, Ohio. 


Union Commerce Bidg., 


STEEL ALLOYS 
See Alloys, Steel. 


STEEL BARS 
See Bars, Steel. 


STEEL STOCK GROUND FLAT 
Brown & Sharpe Mfg. Co., R. 
Starrett, The "te. Athol, Mass. 
Summerill i Co., Div. Columbia Steel & 
0. Box 1557, Pittsburgh 
, Pa. 


STELLITE 


Havnes Stellite Div., 
Corp. (Alloy), 


Union Carbide & Carbon 
30 E. 42nd St., New York, 


STOCKS, Die 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Butterfield Div., Union Twist Drill Co., Derby 
Line, Vt. 

Card, S. W., Mfg. Co., Div. Union Twist Drill 
Co., Mansfield, Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Morse Twist Drill & Mch. Co., New Bedford, 

ass. 

Pratt & Whitney, West Hartford 1, Conn. 

—<. Tool Co., 3950 Chester Ave., Cleve- 
an 

Threadwell Yep & Die Co., 16 Arch St., Green- 
field, Mass. 


STONES, Oil or Sharpening 
Bay State Abrasive Co., Westboro, Mass 
Carborundum Co., Buffalo Ave., finews Falls, 


Norton. Co., 1 New Bond St., 


Mass. 


STOOLS 


Standard Pressed Steel Co., Jenkintown, Pa. 


Worcester 6, 


STRAIGHTEDGES 


Starrett, The L. S., Co., Athol, Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


STRAIGHTENERS, Flat Stock and Wire 


Nilson, A. H., Mch. Co., 1506 Railroad Ave., 
Bridgeport, ‘Conn. 
. S. Tool Co., Inc., 255 North 18th St., Am- 
pere, N. J. 


STRAIGHTENING MACHINERY 


American Steel Foundries, Elmes "ae Div., 
Paddock Rd. and Tennessee Ave incinnati, 


Ohio. 
Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


Pa, 
Chambersburg Engrg. Co., Pa. 


Colonial Broach Co., Detroit 13, Mich. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Neen Corp., 1101 S. Kilbourn Ave., Chicago, 


ig pete: Co., 300 Lincoln Ave., 
Mt. Gilead 

Lake Erie Corp., Kenmore Station, 
Buffalo, N. Y. 

one Twist Drill & Mch.. Co., New Bedford, 


oilgear Co., 1560 W. Pierce St., 
Springfield Mch. Tool Co., Saengfield. Ohio. 


Watson-Stillman ag Div. H. Porter Co., 
Inc., Rosselle, 


Milwaukee 4, 


STUD SETTERS 


Mechanical Inc., 24 Nor- 
wood Ave., Stapleton, S. |., 

Procunier Safety Chuck Co., ‘Clinton 
Chicago, Ill. 


SUB-PRESSES 


Waltham Machine Works, Newton St., 
tham, Mass. 


Wal- 


SUPERFINISHING MACHINES 


Gisholt Machine we’ 1245 E. Washington Ave., 
Madison 10, 


SURFACE PLATES 
See Plates, Surface. 


SWAGING MACHINES 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Torrington Co., Torrington, Conn. 


SWITCHES 


— Bradley Co., 1326 S. 2nd St., Milwaukee, 

General Electric Co., Schenectady, N. Y. 

Micro Switch Div., -Honneywell 
Regulator Co., Freeport, 

National Acme Co., 170 ‘13st St., Cleve- 
land, Ohio. 

Westinghouse Electric Corp., Pittsburgh 30, Pa. 


TACHOMETERS 
Scherr, George 
New York 12, N 
Veeder-Root, 

Conn. 


200 Lafayette St., 
“26 Sargent St., Hartford, 


TAPER PINS, Standard 


Chicago Screw Co., Bellwood 
Morse Twist Drill & Mch. Neg New Bedford, 


Conn. 
Pratt & Whitney, West Hartford 1, Conn. 


TAP HOLDERS 


Errington Mechanical Laboratory, Inc., 24 Nor- 
wood Ave., Stapleton, S. I., N. Y. 
Tool Co., 1938 Thomas St., Mead- 

ville, Pa. 
Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, 


TAPPING ATTACHMENTS 
AND DEVICES 

Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 10, Ohio. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Errington Mechanical Lakeratery: Inc., 24 Nor- 
wood Ave., Stapleton, S. N. 

Ettco Tool Co., Inc., 592 Ave., Brook- 


lyn, N. Y. 
Homestrand, Larchmont, N. Y. 
Co. Middletown, Conn. 


Jarvis, Chas. 

Leland- Sitterd €o., {025 Southbridge St., Wor- 
cester, Mass. 

Magna Engineering Corp., 110 Linfield Drive, 
Menlo Park, Calif. 

ye og * Tool Corp., 1938 Thomas St., Mead- 
ville 

Morris Machine Too! Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, Ill. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, III. 

Thriftmaster Products Corp., 1076 N. Plum St., 
Lancaster, Pa. 

TAPPING MACHINES 


Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 10, Ohio. 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Ill. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

=. Corp., 317 Mt. Grove St., Bridgeport, 


"(Continued on page 414) 
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_110N offers tonnages and controls for every need — 


including the new “touch control” 


| 15 TONS 
GIONS 10 TONS 


TONS | TONS 
50 TONS 
Multipress offers a wide choice of manual and automatic 


= 
ram controls for every need .. . accurately adjustable ram speed, ] 5 TO N S 
pressure, and stroke length . . . oil-smooth operation that re- gat, ice 


duces wear and tear on tooling—plus a full range of sizes and 
capacities from one ton to 75 tons. 


pressure 


control le 2 TONS 


And now Multipress is available in all sizes with Denison’s 
new Touch Control. 

Touch Control gives operators complete, rapid, direct-acting 
regulation of ram movement and effort—the press ram starts, 
stops, reverses, accelerates or slows down with instant response 
to every movement of the Touch Control lever. 

Pressure applied to the ‘Touch Control” lever, in any 
degree, is instantly multiplied in ram pressure—giving a true 
control “feel” of the pressure needs of any operation. 

Ram effort can be built up rapidly or slowly . . . smoothly 
or in stages .. . and can be held at any tonnage 
for any needed dwell period. Applied pressures 
are shown on the dial gauge. 

In addition, Multipress offers standard aux- 
iliary feeds, tooling attachments and accessory 
equipment for many specialized production needs. 

Write today for complete information on 
Multipress and the many types of Multipress con- 
trols, features and accessories — including the new 
Touch Control! 


The DENISON Engineering Co. 


1152 Dublin Road, Columbus 16, Ohio 
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Product Directory 


bale Forge Co., 490 Broadway, Buffalo, 


Challenge Mchry. Co., Grand Haven, Mich. 
Cerena Tapping Machine Co., Canton 6, 


Ohi 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 


Frew Machine pe” 121 East Luray St., Phila- 
deiphia 20, 

Greenlee Bros. e Co., 12th and Columbia Aves., 
Rockford, lil. 


Hamilton Tool Co., 834 South 9th St., Hamil- 
ton, Ohio. 
Mattors Special Mchry. Co., 287 Homestead 
Hartford, Conn 
Hill "lame Co., 1201 Ww. 65th St., Cleveland 2, 


ihio 
‘Chas. L., Co., Middletown, Conn. 
Kaufman Manufacturing Co., Wis. 
Kingsbury Mch. Tool Corp., Keene H. 
Leland-Gifford Co., 1025 Wor- 
cester, Mass, 
Magna Engineering Corp., 110 Linfield Drive, 


Menlo Park 
Moline Tool Co., 102 20th St., Moline, Ili. 
Morris Machine Tool Co., Inc., 946-M Harriet 


St., Cincinnati 3, Ohio 


National Acme Co., 170 E. 131st St., Cleveland, 


Ohio. 


National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, Ill. 


Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ill. 


TAPPING MACHINES, Nut 

Hili Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio. 

National Machiner ee Greenfield and Stan- 
ton Sts., Tiffin, 

Snow Mfg. Co., 435 Ave., Bellwood, III. 


TAPS 


Besly-Welles Corp., Beloit, Wis. 

Butterfield Div., Union Twist Drill Co., Derby 
Line, Vt. 

Card, §. WwW. Mfg. Co., Div. Union Twist Drill 
Co., Mansfield” ‘Mass 

Continental Tool Works, Div. Ex-Cell-O Corp., 
Detroit 32, Mich 

Detroit Tap & Tool Co., Detroit, Mich. 


Whod think of 
CENTERLESS 
GRINDING 


parts like these? 


DIVERSIMATIC is opening new doors to 
the production minded! Parts long unsuited 
to centerless grinding are now being han- 
dled readily, with fast production, excellent 
finish and close tolerances. Savings of more 
than 500% have been made on small parts 
formerly ground on external cylindrical 
grinding machines! 


If you have a production problem involving form 

work, finish and tolerance don’t rule out center- 
less grinding—CALL IN piversimatic—the 

grinder with the spindle that needs no warm-up! 


IVERSIFIED METAL PRODUCTS 
38 Leonis Boulevard * Los Angeles 58, California 
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Profile of this A-N fitting 
was ground from the 
blank, establishing re- 
liefs and correct diameter 
for thread rolling. 


Ze Shaft diameters, major 


s and 
faces of this valve 
spool were ground 
simultaneously. 


» Choice of Two Wheel 
Profiling Methods 


Diversimatic may be obtained with 
DIAMOND DRESSERS for profiling and 
dressing the wheel or with the exclusive 
CRUSH FORMING ATTACHMENT which 
establishes and maintains wheel profile 
almost instantaneously. 


HANDY AS A TAPER ATTACHMENT ON 
A LATHE! The crush forming attachment 
does not interfere with conventional cen- 
terless grinding but is ready to use when 
form grinding is required! 


Geometric Tool Co., Westville Station, New 
Haven 15, Conn 

Greenfield Tap a Die oP Greenfield, Mass. 

Landis Mch. Co. (Solid Adjustable), Waynes- 
boro, Pa. 

es ah Twist Drill & Mach. Co., New Bedford, 

ass. 

Pratt & Whitney, West Hartford 1, Conn. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Standard Tool ‘Co., 3950 Chester Ave., Cleve- 
land, Ohio 

Threadwell Tap & Die Co., 16 Arch St., Green- 
fieid, Mass. 

Winter Bros. Co., Rochester, Mic 

Wood & Spencer Co., 1930 E. ist St., Cleve- 
land, Ohio, 


TAPS, Collapsing 

Geometric Tool Co., Westville Station, New 
Haven 15, Conn. 

Landis Mch. Co., nesboro, P 

National Acme Co., OE. 131st Cleveland, 


Ohio. 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 


TELESCOPES, Alignment 
Engis Equipment Co., 431 S. Dearborn St., 
Chicago §, Ill. 


THREAD CUTTING MACHINERY 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cosa Corp., 405 Lexington Ave., New York 17, 
N. 

Coulter, James, Machine Co., 629 Railroad 
Ave. Bridgeport 5, Conn. 

Davis & Thompson Co., 6411 W. Burnham St., 
Miiwaukee 14, Wis. 

Eastern Mch. Screw Corp., New Haven, Conn. 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

Grant ont Ko, & Mch. Co., 90 Silliman St., Bridge- 

onn. 
Hall ‘Planetary Co., Fox St. and Abbotsford 
Philadelphia 29, Pa 

Maneon- Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio. 

Kaufman Manufacturing Co., Manitowoc, Wis. 

Landis Mch. Co., Waynesboro, Pa. 

Magna Engineering Corp., 110 Linfield Drive, 
Menlo Park, Calif. 

Pratt & Whitney, West Hartford !, Conn. 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, Ill. 

Rivett —_ & Grinder, Inc. 


Snow Mfg. "Co. 435 Eastern Ave., 
Taft-Peirce Mfg. Go.,; Woonsocket, R. 


, Brighton, Boston 


THREAD CUTTING TOOLS 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Detroit Tap & Tool Co., Detroit, Mich. 

Eastern Mch. Screw Corp., New Haven, Conn. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


32, Mich. 
Fetaid, vt Gear Shaper Co., 78 River St., 
ie 
‘Tool Westviile Station, New 
Haven 15, Con 

Gorham Tool Co., , 14400 Woodrow Wilson, 
Detroit, Mich. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio. 
Landis Mch. Co., Waynesboro, Pa. 
Pratt & Whitney, West Hartford 1, Conn. 
Rivett Lathe & Grinder, Inc., Brighton, Boston 


5, Mass. 
Sheffield Corp., eu Springfield, Dayton, Ohio. 
Taft-Peirce Mfa. Woonsocket, R. |. 
Wesson Co., 326° Woodward Heights Bivd., 
Ferndale, ‘Mich. 


Spring- 


THREAD GAGES 
See Gages, Thread. 


THREAD GRINDING MACHINES 
See Grinding Machines, Thread. 


THREAD MILLING MACHINES 


Coulter, Fae Machine Co., 629 Railroad 
mg Bridgeport 5, Conn. 

Cross Co., 325 Bellevue Ave., Detroit 7, Mich. 

Hall Pianetary Co., Fox St. and Abbotsford 
Ave., Philadelphia 29, Pa. 

Hanson- Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn. 

Pratt & Whitney, West Hartford 1, Conn. 


(Continued on page 416) 
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| No guesswork in Brad Foo 
modern, completely new 
heat-treatii 


Heat-Treating of gears is a science. It can bring out the ultimate of service 
life offered by quality alloys. Good heat-treating is dependent upon knowledge 
of heat-treating processes and skill in using fine heat-treating equipment. 
@ Illustrated above is part of BRAD FOOTE’S new $500,000 heat-treating department 
with modern equipment that removes the element of chance from a sometimes 
fallible job. Precise control equipment assures exact temperatures 
and timing—which means unvarying conformity to hardness specifications. 
@ The best in heat-treating at BRAD FOOTE is but another step in our complete 
control of the quality of every BRAD FOOTE gear, gearmotor, reducer, 
and transmission. It is your guarantee that you'll get satisfactory service 
if you use the gears yourself or build them into your equipment for use by others. 
No one shares our responsibility. 


© We'd like to discuss your gear requirements. 


BrAD FooTe GEAR WORKS, INC. 


1309 South Cicero Avenue « Cicero 50, Illinois 
Bishop 2-1070 » Olympic 2-7700 


AMERICAN GEAR & MFG. CO. + PITTSBURGH GEAR COMPANY 
subsidiaries Phone: Lemont 920 Phone: ATlantic 1-9950 
Lemont, Illinois Pittsburgh 22, Pennsylvania 
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Product Directory 


Precise Products Corp., 1328-30 Clark St., 
Racine, Wis. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Waltham Machine Works, Newton St., Wal- 
tham, Mass. 


THREAD ROLLING MACHINES 


Hartford Special Mchry, Co., 287 Homestead 
St., Hartford, 
Hill Acme Co., 1201 Ow. 65th St., Cleveland 2, 


Ohio. 

Reed Rolied Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 

Salve Tooi & Engineering Co., 26441 Gratiot 
Ave., Roseville, Mich. 

Vv&O “eA Co., Div. Emhart Mfg. Co., Hud- 
son, 


TIN AND TERNEPLATES 


Bethlehem Steel Co., Bethlehem, Pa. 

Jones & Laughlin Steel ag Gateway Center 
No. 3 Bidg., Pittsburgh, Pa. 

Republic Par ‘Corp., Republic Bidg., Cleveland 


Ohi 

Solar Steel Corp., Union Commerce Bidg., 
Cleveland, Ohio. 

U. S. Steel Corp. (Carnegie-lilinois Steel Corp. 
Div., -onanre Steel Co. Div. Tennessee Coal, 
Iron & R. R. Co., Div.), 436 7th Ave., Pitts- 
burgh, Pa 


TOOL BITS, High Speed Steel 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
a Bros. Tool Co., 5 00 W. Armstrong 

Ave., Chic Hi. 
Carpenter Stee! Co., Reading, P 
of America, “Cheyster Bidg., 
ew 
re Sterling Inc., ‘3113 Forbes St., Pittsburgh 


Pa. 

Gorham Tool 14400 Woodrow Wilson, 
IHtinois Tool Works, 2501 North Keeler Ave., 

Chicago, 
Ryerson, Jos. Mis Son, Inc., 2558 W. 16th St., 
& Steel Co., 470 Main St., Fitch- 

rg, Mass. 

Vanadium Alloys Steel Co., Latrobe, Pa. 


Wesson Co., 0 Woodward Heights Bivd., 
Ferndale, Mich. 


Wheelock-Lovejoy & Co., Inc., Cambridge, Mass. 


TOOL BITS, Special Alloy 

Allegheny Ludium Steel Corp. 

Cleveland Twist Drill Co. 1242 E 49h St 
Cleveland, Ohio. 

inc., 3113 Forbes St., Pittsburgh 


, Pa. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Haynes Stellite Div., Union Carbide & _ 
orp., 30 E. 42nd St., New i N, 

Kennametal Inc., Latrobe, 

Vanadium Alloys’ Steel Co., Lotrobe, Pa. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, ‘Mich. 


TOOL GRINDERS 


See Grinding Machines for Sharpening, 
Turning and Planing Tools, 


TOOL GRINDING ATTACHMENTS 


Detroit Reamer & Tool Co., 2830 E. 7 Mile 
Rd., Detroit, Mich. 


TOOL HOLDERS 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Bros. Co., 5200 W. Armstrong 

hicago, Ill. 

Tool & E Corp., 2850 Roches- 
ter Rd., Box 42 Oak, Mich. 

Davis Boring Tool Giddings Lewis 
Machine Tool Co., Fond du Lac, Wis 

Lovejoy Tool Co., Springfield, Vt. 

Maxwell Co., 420 Broadway, Bedford, Ohio. 

Michigan Tool McNichols Rd., 
Detroit, Mich. 

Milholland, W. K., Mchry. Co., 6402 Westfield 
Bivd., Indianapolis 

OK Tool Co., Milford, 

Portage Double Quick. Tool | Co., 1063 Sweitzer 
Ave., Akron 11 

R Tools, ‘Bristol St., Philadelphia 


4 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Warner & Swasey. Co., 5701 Carnegie Ave., 
Cleveland 3 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, ‘Mich. 

Western Tool & Mfg. Co., 1640 Wheeler St., 
Springfield, Ohio. 


sembly. 


with the new EXCLUSIVE 


UNITROL 


Clifton Hydraulic incorporates a new and 
important feature in its line of better-built 
presses for hobbing, molding and metal- 
working. UNITROL reduces maintenance 
problems——now you can repair or replace 
valves without tearing down valve as- 


Write for new 36 page catalog today. 


CLIFTON HYDRAULIC PRESS CO. 


296 Allwood Road 


Clifton, N. J. 
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TOOLMAKERS’ INSTRUMENTS 


Ames, B. C., Co., Waltham 54, Mass. 

Brown & Sharpe ‘Mfg. Co., Providence, R. I. 

Co., Inc., 200 Lafayette St., 
w York 

Starrett, The L. s ‘Co., Athol, Mass. 

Taft-Peirce Mfg. to., Woonsocket, R. 1. 


TOOL STEEL 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Bethiehem Steel Co., Bethi em, Pa. 

Carpenter Steel Co., "Reading Pa. 

Crucible Steel Co. of piven Chrysler Bidg., 
New York, N. Y. 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


Re ublic Stee! Corp., Republic Bidg., Cleveland 

Ryereon, Jos. ag & Son, Inc., 2558 W. 16th St., 
Chicago | ‘tu. 

Solar Steel "corp. Union Commerce Bldg., 

Vanadium ilove. Steel Co., Latrobe, Pa. 


TOOLS, Carbide-Tipped 


Adamas Carbide Corp., 999 South 4th St., 
Harrison, N. J. 

Allegheny ‘Ludium Steel Corp., Pittsburgh, Pa. 

Atrax Co., Newington, Conn. 

Beaver Tool & E Roches- 
ter Rd., Box 429 a k, 

Carboloy Dept., General Electric ‘Box 337, 
Roosevelt Park Annex, Detroit 32, 

Chicago-Latrobe Twist Works, Ww. 
Ontario St., 

Cleveland Twist Drill ac 1242 E. 49th St., 
Cleveland, Ohio 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


32, Mich. 
Firth Sterling Inc., 3113 Forbes St., Pittsburgh 
, Pa. 
Co., 21225 Hoover Rd., Detroit 


2, Mich. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Colonial Broach Co., Detroit 13, Mich. 

llinois Too! Works, 2501 Keeler Ave., 
Chicago, Ill. 

Kennametal, Inc., Latrobe, 

Maxwell Co., 420 “Bedford, Ohio. 

Tool Corp., 1938 thomas St., 
ville 

Metal Carbides Corp., Youngstown, Ohio. 

Morse Twist Drill & Mch. Co., New Bedford, 


Mass. 

Precise agg Corp., 1328-30 Clark St., 
acine 

21650 Hoover Rd., Detroit 13, 


Union Twist Drili Co., Athol, Mass. 

Wesson Metal Corp., ‘Lexi ton, Ky. 

Whitman & Barnes, 406 Plymouth Rd., 
Plymouth, Mich. 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


TOOLS, Lathe, Shaper and Planer 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, II! 

Bullard Co., Brewster St., Bridgeport 2, Conn. 
Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Inc., 3113 Forbes Pittsburgh 


, Pa. 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 
Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42 nd. St., New York, N. Y. 
Kennametal, Inc., Latrobe, Pa. 
Lovejoy Tool Co. Inc., Springfield, V 
Northwestern Tool & ‘Engrg. Co., Ni Hollier, 
Dayton, Ohio. 
OK Tool Co., Milford, 
South Bend Lathe Works, a. 425 E. Madison 
St., South Bend, 
Super Tool Co., 31650 _ ene Road, Detroit 13, 


ich. 
Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


TRANSFER MACHINES, Automatic 
ce Drill Co., 814 Chestnut St., Rockford, 


Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Wi. 

Colonial Broach Co., Detroit 13, Mich. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

-O 1200 Oakman Bivd., Detroit 

Morris Shine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio 

Sundstrand - Tool Co., 2531 1th St., 
Rockford, 


(Continued on page 418) 
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“By induction-hardening working 
surfaces with G-E induction heaters, 
we are now making wrenches and 

. ” 
pliers that last ten times longer, 
says Maynard Gray, Foreman, Heat 
Treating Dept., Tool Division, Utica 


Drop Forge & Tool Corp., Utica, N. Y. 


Utica has found they can heat treat 
only the areas to be extra hardened 
—leaving the internal structure of 
the tool unchanged and preserving 
the desirable toughness necessary to 
withstand stress and shock, 


Lower labor costs and increased pro- 
duction are other benefits of G-E 
induction heating. At Utica one op- 
erator induction hardens 350 
wrenches per hour or almost six per 
minute! In each case the tool is put 


INDUCTION HARDENING WRENCHES AT UTICA DROP FORGE CORP. 


Wrench Life Increased Ten Times 
With G-E Induction Heaters 


on a —— jig, heated, then im- 
mediately cooled by a jet of air. 


Hardening is only one of many uses 
for G-E induction heaters. Other 
equally ‘important applications are 
annealing, soft-soldering, brazing, and 
other jobs where it is necessary to 
localize the heating of parts. You'll 
find G.E.’s complete line of induction 
heaters can help you to accomplish 
your heating in the fastest, cleanest, 
and most economical way. 


For more information on how indue- 
tion heating can save you time and 
money contact your Apparatus Sales 
representative. And write now for 
bulletins on G-E induction heaters to 
General Electric Co., Sect. 720-104, 
Schenectady 5, N. Y. 


GENERAL ELECTRIC 


DARK AREAS SHOW where wrench-jaw sur- 
faces are extra-hardened selectively by induc- 
tion heat to resist burring and nicking. 


SELECTIVE HEATING with G-F heaters is a 
fast process. With this special fixture, heating 
and cooling cycle takes only 10 seconds. 


WITHOUT INDUCTION HARDENING wrench 
had tendency to wear or burr-over on the jaw 
surfaces after a given number of applications. 


WITH INDUCTION HARDENING this same type 
wrench showed no burring or other wear when 
given 17 times the number of applications. 
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Product Directory 


TRANSFORMERS 
General Electric Co., Schenectady, N. Y. 


TRANSMISSION, Variable Speed 

Link-Belt Co., 2045 W. Huntington Park A 
Philadelphia 40, Pa oie 

Oilaear Co., 1560 W. Pierce St., Milwaukee 4, 


Wis, 

Re:iance Electric & Engrg. Co., 1074 Ivanhoe 
Rd., Cleveland 10, Ohio 

Sundstrand Mch. Tool Co., 2531 Ith St., 
Rockford, Ill. 


TUBE FLANGING MACHINES 


Grant Mfg, & Mch. Co., 90 Silliman’ St., Bridge- 
port 5, Conn. 


TUBE FORMING AND WELDING 
MACHINES 


American Elec. Fusion Corp., 2606 Diversey 
Ave., W., Chicago, Ill. 
‘Co., 550 Walworth Ave., Cleveland, 
10. 


TUBING, Aluminum 


Aluminum Co. of America, Oliver Bidg., Pitts- 
burgh, Pa 


TUBING, Brass and Copper 


Aomeripan Brass Co., 25 Broadway, New York, 


Chase Brass & Copper Co., Inc., 1949 Rodney 
St., Waterbury 56: Conn. 

Revere Copper & Brass Inc., 230 Park Ave., 
New York, N. Y, 


TUBING, Flexible 


American Metal Hose Br. American Brass Co., 
25 Broadway, New York, 2 
500 Frelinghuysen Ave., Newark 


TUBING, Steel 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Carpenter Steel Co., “Reading, Pa. 


Jones & Laughlin Steel Corp., Gateway Center 
No. 3 Bidg., Pittsburgh, Pa. 

National Tube Div. U. S. Steel Corp., 525 Wm. 
Penn Place, Pittsburgh, Pa. 

Republic Steel Corp., Steel & rag Div., Re- 
pubiic Bidg Cleveland 1, Ohi 

Ryerson, Jos. T., 507, Inc., 2558 W. 16th St., 
Chicago 18, 

Solar Steel had Union Commerce Bldg., 
Cleveland, Ohio. 

Summerill Tubin Co., Div. Columbia Steel & 
Shafting Co., P. O. Box 1557, Pittsburgh 30, 


Pa. 
Timken Roller Bearing Co., Canton, Ohio. 


TWIST DRILLS 
See Drills, Twist. 


UNIVERSAL JOINTS 

Baush Machine Tool Co., 156 Wasson Ave., 
Springfield 7, Mass. 

Boston Gear Works, 3200 Main St., North 
Quincy 71, Mass. 


VALVE CONTROLS 
Philadelphia Gear Works (Motorized), Erie Ave. 
and St., Philadelphia, Pa. 


VALVES, Air 


Bellows Co., 230 W. Market St., Akron, Ohio. 
Hannifin Corp., 1101 S. Kilbourn ‘Ave., Chicago, 


Hunt, C. B., & Son, , 1911 E. Pershing St., 

Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41, Hl. 

National Pneumatic Co., Inc., 127 Armory St., 
Boston 19, Mass 

Rivest — & Grinder, Inc 
5 

Ross "Gueratine Valve Co., 120 E. Golden Gate, 
Detroit, Mich. 


Brighton, Boston 


VALVES, Hydraulic 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd, and Tennessee Ave., Cincin- 
nati, Ohio. 

Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


Pa 
Barnes, John S., Corp., Rockford, 
Engrg. Co., 1160 Dublin Columbus 
6, Ohio 


Hannifin Corp., 1101 S. Kilbourn Ave., Chicago, 


Hunt, C. B., &« Son, Inc., 1911 E. Pershing St., 
Salem, Ohio. 

Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Logansport Machine Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Oilgear Co., 1560 W. Pierce St., Milwaukee 4, 


Is. 
Rivett —— & Grinder, Inc., Brighton, Boston 
a5, 
Mch. Tool Co., 2531 IIth St., 


Rockford, 
Vickers, Inc. ., 1402 Oakman Bivd., Detroit, 
Mich. 


Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselie, 

Wood, R. D., Co., Public Ledger Bldg., Phila- 
delphia Pa. 


VIBRATION INSULATION 


American Feit Co., Glenville, Conn. 


VISES, Machine 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Beliows Co., 250 W. Market, Akron, Ohio. 

Brown & Sharpe Mfg. Co., Providence, at 

Delta Power Tool Div., ‘Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh | Pa. 

Hannifin Corp., 1101 S. Kilbourn Ave., Chicago, 


Hendey Machine Co., Inc., Ferinaten, Conn. 

Homestrand, Inc., Larchmont, 

Logansport Machine Co., Inc., gio Center Ave. 5 
Logansport, Ind. 

Martin, J. —., Mch. Works, 548 W. State St., 
Springfield, Ohio. 

Producto Mch. Co., 990 Housatonic Ave., 
Bridgeport, Conn. 

Skinner Chuck Co., 344 Church St., New Brit- 
ain, Conn. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Universal Engineering Co., Frankenmuth 2, 
Mich. 


VISES, Pipe 
Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, i. 
(Continued on page 420) 
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SWARTZ STANDARD DRILL JIGS AND LOCKS 


ower Tooling Costs Later! 


REPRESENTATIVES: 
SYRACUSE LOS ANGELES 
Arthur Irvine California Broach Co. 
NEW ORLEANS 
Geo. M. Wolff Co. CINCINNATI 
HOUSTON-DALLAS 
Engineering Sales Co. BOSTON 
CHICAGO A. R. Shevlin & Co. 
Ernie Johnson & Co. TOLEDO 
PITTSBURGH Peerless Tool Service Co. 
—— Type Tool Engineer Products CANADA 
ieee PHILADELPHIA Firth Brown Tools, Ltd. 
Round parts can be Morgan Tool Equipment Co. Galt, Ont. 


held against heavy 
drill torque by mak- 
ing drill pressure help 
the clamping. 


SWARTZ TOOL PRODUCTS 


Division of Jefferson Box Co. 


Phone WE3-1522 


WRITE FOR CATALOG 941 


Detroit, Michigan 
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MILLING MACHINE VISE 


improved vise 
that provides greater 
ripping is 


ance and incorpo 
large diameter sc 


oR 


iP 


NO. 2 BORING HEAD 


Boring Tools and Holder provide a means for boring 
holes up to 6” diameter. Available for use on 
BRIDGEPORT 1 HP Milling, Drilling and Boring At- 


tachment. 


RIGHT 
ANGLE 
ATTACHMENTS 


(Above) Heavy Duty At- 
tachment for 
and drilling at right 
angles. Fits both Mas- 
ter and 1 HP Bridge- 
port Heads. 


(Right) Light Duty At- 
tachment . . . designed 
for right angle milling 
and drilling narrow, 
deep molds and cavi- 
ties. 


Note the Acceptance Record of 


TURRET MILLING MACHINES 


in less than two years...and WHY 


13,739 
17,801 


MACHINES SHIPPED AS OF JULY 1951 .. 
MACHINES SHIPPED TO DATE .... 


Several factors can be cited as reasons for ihe 


phenomenal 


acceptance and popularity of 


‘‘BRIDGEPORTS”’: 


they meet universal demands from all classes 
of metal working . . . die shops, tool rooms 
and production lines. 


. their versatility, convenience and economy 


make them of outstanding utility on a wide 
range of work. They can be kept busy pro- 
ductionwise assuring maximum hours of 
profitable service. 


. attachments available (some of which are 


shown here), extend their utility still further. 


. low first cost places “BRIDGEPORTS” within 


reach of all shops, large and small. 


BRIDGEPORT and BRIDGEPORT only provides 
this exclusive feature: a means of milling, 
drilling, boring and shaping combined with 
ability to position the milling head at all 
angles over a wide area . . . without chang- 
ing set up. 


Send today for complete information 


Made in two sizes: 5” x 3%” and 6” x 5” . 
: : 
? 
@es 
t 
q 
| | | 
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Product Directory 


VISES, Planer and Shaper 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, io. 

Martin, J, E., Mch. Works, 548 W. State St., 
Springfield, Ohio. 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Skinner Chuck Co., 344 Church St., New Brit- 


ain, Conn. 
South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


VISES, Pneumatic 


Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41, Ill. 


VOLTMETERS 
General Electric Co., Schenectady, N. Y. 


WASHERS, Lock 


Eaton Mfg. Co., Reliance Div., 25 Charles Ave., 
S. E., Massillon, Ohio. 


WASHERS, Spring 


Eaton we Co., Reliance Div., 25 Charles Ave., 
S. E., Massillon, Ohio. 


WELDING AND CUTTING EQUIPMENT 
Oxyacetylene 


Linde Air Products Co., Div. Union Carbide & 
a ag Corp., 30 E. 42nd St., New York, 


WELDING AND CUTTING GAGES 


Linde Air Products Co., Div. Union Carbide & 
cones Corp., 30 E. 42nd St., New York, 


WELDING EQUIPMENT, Electric, Spot, 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N, Lexington Ave., Pittsburgh 8, Pa. 

Expert Welding Machine Co., 17144 Mt. Elliott 
Ave., Detroit 12, Mich. 

General Electric Co., Schenectady, N. Y. 

Lincoln Electric Co., 22801 St. Clair Ave., 
Cleveland, Ohio. 

Westinghouse Electric Corp., Pittsburgh 30, Pa. 


WELDING EQUIPMENT, Electric, Spot, 
Butt, Seam, Etc. 


American Electric Fusion Corp., 2606 Diver- 
sey Ave., W., Chicago, Ill. 

Delta Power Tool Div., Rockwell Mfg. Co., 
641G N. Lexington Ave., Pittsburgh 8, Pa. 

DoAil Co., 254 Laurel Ave., Plaines, Ill. 

Expert Welding Machine Co., 17144 Mt. Elliott 
Ave., Detroit 12, Mich. 


WELDMENTS 

Mahon, R. C., Co., Detroit 34, Mich. 

Woods, A. C., & Co., Div. gt 0 Forge Co., 
1129 Harrison Ave., Rockford, Ill. 


WIRE 


American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bidg., Cleveland, Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 

Jones & Laughlin Steel Corp., Gateway Center 
No. 3 Bldg., Pittsburgh, Pa. 

es bar. Steel Corp., Republic Bldg., Cleveland 


10. 

u. §. Steel Corp. (American Steel & Wire Co. 
Div., Columbia Steel Co. Div., Tennessee 
Coal, tron & R. R. Co. Div), 436 7th Ave., 
Pittsburgh, Pa. 


WIRE FORMING MACHINERY 

Nilson, A. H., Mch. Co., 1506 Railroad Ave., 
Bridgeport, Conn. 

U. S. Tool Co., Inc., 255 North 18th St., Am- 
pere, N. J. 


WIRE NAIL MACHINERY 
Bliss, E. W., Co., 1375 Raff Rd., S. W., Canton, 


io. 

National Mchry. Co., Greenfield and Stanton 
Sts., Tiffin, Ohio. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 


WOODWORKING MACHINERY 


Delta Power Tool Div., Rockwell Mfg., Co., 
614G Lexington Ave., , Pa. 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 

Greenlee Bros. & Co., 12th and Columbia Aves., 
Rockford, Ill. 


Ongead Machine Works, Inc., 3940 Palmer St., 

icago, Ill. 

Walker-Turner Div., Kearney & Trecker Corp., 
900 North Ave., Plainfield, N. J. 


WORM DRIVES 
Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio. 

Cone-Drive Gear Div., Michigan Tool Co., 
7171 €. McNichols Rd., Detroit 12, Mich. 
Link-Belt Co., 2045 W. Huntington Park Ave., 

Philadeiphia 40, Pa. 
Ohio Gear Co., 1333 E. 179th St., Cleveland, 


Ohio. 
Philadelphia Gear Works, Erie Ave. and G St., 
Philadelphia, Pa. 


WRENCHES 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Cieco Div., Reed Roller Bit Co. (Impact, Pneu- 
matic), 5125 Clinton Ave., Houston 20, Tex. 

Ingersoil-Rand Co. (Impact, Pneumatic, Elec- 
tric), Phillipsburg, N. J. 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land, Ohio. 


WRENCHES, Detachable Socket 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, II! 


WRENCHES, Pipe 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Peck, Stowe & Wilcox Co., Southington, Conn. 


WRENCHES, Ratchet 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
Keller Tool Co., Grand Haven, Mich. 


WRENCHES, Tap 

Butterfield Div., Union Twist Drill Co., Derby 
Line, Vt. 

Card, $. W., Mfg. Co., Div. Union Twist Drill 
Co., Mansfield, Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Morse Twist Drill & Mch. Co., New Bedford, 
Mass. 

Pratt & Whitney, West Hartford, Conn. 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land, Ohio. 


WRENCHES, Torque Measuring 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
Sturtevant, P. A., Co., Addison, III. 


134 Pages 


convenient to use. Worked-out examples of gear design 
rules (or the formulas, if preferred) are actually applied in obtaining the essential 
dimensions, angles, or other values. 


Solve Your Gear-Design Problems Quickly 
Easy-to-Use Working Charts Speed Solution of Gear Problems 


Here is a book of working rules and formulas presented in chart form for the busy 
designer or shop man. It contains 110 gear-problem charts covering all types of gearing 
(see table of contents below). Its 8144” x 11” size makes these charts easy to read and 


$400 
Postpaid in U. S. 
Canadian or foreign postage, 65¢ 


The Industrial Press 148 LAaraverte st. New York 13, NLY. 


roblems show exactly how all 


201 Drawings 
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Neenah Foundry Company of Neenah, 
Wisconsin, has been using three Cleco 
Edge Grinders for an average of two 
years. These tools are used almost con- 
tinuously for sixteen hours per day, cut- 
ting flash from castings. 

Recently, all three grinders were given 
a routine overhaul. For two of the tools, 
this was the first repair of any kind. The 


Can you 
beat this 
for low 


other grinder had previously required 
one minimum repair job. 

Considering the severe usage, both 
Neenah Foundry Company and our dis- 
tributor, The General Rubber Company 
of Milwaukee, feel that the service given 
by these grinders is outstanding. 

Service like this is an important reason 
why Cleco Air Tools are preferred by 
foundries. Ask your distributor or write 
us for full information. 


C€CLECO DIVISION 


DALEETT 


of the REED ROLLER BIT COMPANY, 5125 Clinton Drive, Houston 20, Texas, U.S.A. 
DIVISION OFFICES 


CALIFORNIA: Los Angeles, 1317 Esperanza St. ° GEORGIA: Atlanta 3, 502 Peters Building © ILLINOIS: Chicago 27, 5928 S. Pulaski Rd. 
MICHIGAN: Detroit 21, 18071 Wyoming Ave. © MISSOURI: St. Louis 3, 2322 Locust Street © NEW JERSEY: Newark 4, 75 Lock Street 


PENNSYLVANIA: Philadelphia 20, 5220 N. Fifth St. 


In Canada: Cleco Pneumatic Tool Company of Canada, Ltd., 927 Millwood Road, Toronto (Leaside), Ontario 
DISTRIBUTORS IN PRINCIPAL CITIES OF THE UNITED STATES AND THROUGHOUT THE WORLD 
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RIV - OFFICINE DI VILLAR PEROSA 


RIV manufacture: Single-row Radial Ball Bearings # Double- 
S.p.A TURIN (ITALY) 


row Radial Ball Bearings « Self-aligning Radial Ball Bearings 
ESTABLISHED IN 1906: olmost 50 yeors of steody development e Single-row Angular-contact Ball Bearings e Double-row 
Angular-contact Ball Bearings « Cylindrical Roller Bearings 
Barrel-shaped Roller Bearings Needle Roller Bearings 
100 ENGINEERS: place their technical knowledge ond procticel Taper Roller Bearings e Single-thrust Ball Bearings ¢ Double- 
experience at the service of every customer. ‘ 

thrust Ball Bearings « Thrust Barrel-shaped Roller Bearings 
e Shielded Bearings e Sealed Bearings e« Balls, Rollers 
9000 WORKMEN the lobo ood stil to on eer and Needle Rollers Pillow Blocks Tram- and 
ing nd incrocsing producton. Railway Journal Axle-boxes e Journal Axle-boxes for Small 
8000 MACHINE TOOLS: meon on industrial capacity of world Wagons « All types of special bearings, in every size 
ey (metric and inch dimensions), with outside diameters rang- 


1500 OFFICE WORKERS : moke up on efficient commercial and 
odmimstrotive organization. 


CONTROLS AND INSPECTIONS: corried out ot every monu- 
focturing stage ensure on exact conformity of parts to constructional tolerances. ing from 10 mm to over 4 meters, for every application. 


C SAMES CORPORATION 


FOR UNITED STATES AND CANADA 
1775 BROADWAY Coble BRENCAP, NEW YORK NEW voeK 19, 
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TAP AND DIE HOLDER 


ists readily 

recognize the fault- 

less quality of R and L 

Tools. Constructed of tough, 

heat treated alloy steel these tools 

are guaranteed not to bend or give way! 

Flawlessly ground, R and L Tools provide 

accuracy and alignment at any point of adjustment! 

Utmost protection is insured . . . all tools having been 
tested two years previous to being marketed! Truly, R and L 
Tools are tools a particular machinist would design for himself. 


White foe compllte cilalyg 


OR wd FS FOOLS 


1825 BRISTOL STREET + PHILADELPHIA 40, 


TURNING TOOL + TAP AND DIE HOLDER + UNIVERSAL TOOL POST + TURRET BACKREST HOLDER * CUT-OFF BLADE HOLDER + RECESSING TOOL 
RELEASING ACORN DIE HOLDER * REVOLVING STOCK STOP + FLOATING DRILL HOLDER + KNURLING TOOL + CARBIDE AND ROLLER BACKRESTS 


MACHINERY, June, 1953—423 
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ROM now on, prepare 
your visit to this Ex- 
hibition; do not fail to visit 


Belgium, its landscapes, art 


cities and industrial centres. 


MACHINE TOOL. 
EXHIBIT|ON) 


du Centenaire 
Bruxelles 


For information please apply to: 
COMMISSARIAT GENERAL DE LA 3™° EXPOSITION EUROPEENNE DE LA MACHINE-OUTIL 


21 RUE DES DRAPIERS e@ BRUXELLES e TEL. 13.14.37 @ 13.17.60 @ TELEG. EXMOSYCOMOM-BRUXELLES 


For accomodation, please apply to: in all countries, to Agences Wagons-Lits//Cook or Thos. Cook and Son 
in Belgium to Wagons-Lits // Cook, 41 avenue de la Tolson d'Or * Bruxelles > Tél. 12.99.70 + Télégr. Argosieep-Bruxelles 
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Schutte 


advanced Four-and Six-spindle Automatics 


Types VD and SD 


Machines of entirely new design having camshafts 


on both sides of the machine, independent longi- 
tudinal slides one for each spindle, adjustable 
easily accessible cams, completely unrestricted chip 
passage and easy chip removal, retractable silent 
bar guides and automatic spindle stop mechanism 
when ends of bars have been reached or when 
machine is overstressed, many other features, often 


saving additional attachments. 


Schutte WU % 


A Tool and Cutter Grinder having plain 
spindle bearings capable of taking the 
heavy load caused by grinding tungsten- 


ee 
carbide tools, Many attachments avail- 
able. 


Koln-Deutz Germany 


Sales engineers of the SCHUTTE Works at your dis- 


. é posal at the TORONTO INDUSTRIAL TRADE FAIR, Cables: Progressiv 
June 1-12, 1953; Hall E 4, Booths 4457/59 and : 
ready to visit you upon request. For further information write German-American Trade 


Promotion Office, 350 5th Ave., New York 1, N. Y. 
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Caterpillar-Built Tractor Equipment 
Speeded With 


STEELWELD PRESSES “a 


Caterpillar DW20 Tractor 
with W20 Wagon. 


_ Tractor equipment parts 
produced on this and other : 
Steelweld Presses at Cater- 
pillar are of various thick- 
nesses and require many 
different bends. This is a 
Model K5-10 Press rated at 
320 tons. 


HE ease and speed with which dies can be Because of simplicity of Steelweld operation, the 


changed on Steelweld Presses and necessary parts can be turned out quickly and accurately. 
The heavy quality construction, including solid 


adjustments made have proven a big asset in ob- ‘ 

one-piece frame, finest electrical equipment and 

taining high production of a great variety of steel qutomatic oilers for lubrication of all bearings, keep ’ 
parts for scrapers, rippers, bulldozer blades and _— Steelweld Press maintenance extremely low and 

wagons at the Joliet Plant of Caterpillar Tractor Co. | assure uninterrupted production. 


GET THIS BOOK! THE CLEVELAND GRANE & ENGINEERING 60. 


CATALOG No. 2010 gives 
5449 East 281 St., Cleveland, Ohio 


and 
details. illustrated. 


STEELWELD 


BENDING PRESSES 


BRAKING = FORMING = BLANKING = DRAWING = CORRUGATING » PUNCHING 
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In design, FUNCTIONS CORRECT mean 
exactly right for the job, not more, nor less. Beyond 
a reasonable safety factor "over-engineering” in 
the form of excessive capacity, unnecessary pre- 
cision or unwarranted expensive materials may lead 
to commercial failure; every component part must 
be designed or selected to be functionally 
at minimum cost. 

NICE BALL BEARING COMPANY produces ‘comple 
lines of precision, semi- =precision | and unground 
standard and special bearings. Hence, NI E ‘field 


engineers offer the advantage 
diversified product and experience... and are wel 
qualified recommend or design the economically 


functionally correct beering for your 
application. 


“HAVE YOU INVESTIGATED THE DESIGN AND 


SAVING OPPORTUNITIES, 


NICETOWN : PHILADELPHIA: PENNSYLVANIA 
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Arch 
Sub-Press 


diameter. 


\WALTH 


Waltham Sub-Presses can materially lower costs and increase output 
on small, complicated punchings and stampings. The overhang type 
is ideal for second or third operations, its fully exposed front and rear 
openings providing ample light and space for locating work. The 
arch type is especially suitable for strip work. Rigid construction of 
both designs, with plunger bearings adjustable for wear, assures 
accurate alignment. Built in sizes from 1 3/16” to 6” 
Write for bulletins describing Waltham Sub-Presses and 
Waltham machines for thread milling and gear cutting. 


Newton St., Waltham, Mass. 


plunger 


MACHINE WORKS 


NOISELESS 
RIVETERS 


For Riveting 


et Spinning 

turn out work as fast as the nS 
a die it. The noiseless ond os 
used by Grant results in 
better finishes, foster Pr 
‘ion, Bulle in single ond double 
kind of rivet to 5, 
on cs Send prints oF samples ond ba 
for improving 
cosine up your riveting jobs. 


| : | The Grant Mfg. & Machine Co. 


N. W. Station Bridgeport 5, Conn. 


Grant Noiseless Riv 


PRESSES 


of all types and sizes 


7EH & HAHNEMANN CO. 


182 Vanderpool Street 
NEWARK, N. J. 
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The requirements exacted of surface grinding machines 
leave no room for variation. Precision and tolerance 
control must be built-in, Through the years Grand 
Rapids Grinders have demonstrated the highest quality 
and unquestioned dependability of performance. Upon 
this record they have been accorded world-wide accept- 
ance. Here is precision beyond question. 


GALLMEYER & LIVINGSTON CO. 
305 Straight Ave., Grand Rapids, Mich. 


GRAND RAPIDS GRINDERS 


EYER 


MANUFACTURERS OF SURFACE GRINDERS, CUTTER 
AND TOOL GRINDERS, TAP AND DRILL GRINDERS 


TAPPING MACHINES 
DUPLEX DRILLING 
MACHINES 


CAM MILLING MACHINES 
MILLING 
MACHINES 

SPECIAL MAC 
THE FREW MACHINE CO. 


LURAY STREET PHILADELPHIA 20 PA. 


Es 


FERRACUTE INCLINABLES 
Fast... economical. . . dependable 

Complete line of mechanical presses. Since 1863 
FERRACUTE MACHINE CO., Bridgeton, N. J. 


ACCURATE ALIGNMENT INSURES 
: 
A 
% 
] 
a choose 
: 


modern milling machines: 
KEYSEATERS 
QUICKER Set-up! GREAVES : 
QUICKER Cutting! 
Dovis tilting table with direct-reading 
scale makes setting up a matter of min- 
utes. Straight work or tapers as much as 
3” per foot can be set up. Thin pieces with 
short bores can be stacked and several 
: cut at once. Cutters for these machines 
Fee are made in our own 
plant and carried in 
stock for quick ship- 
ment. Use Davis 
or long-run Plain or Universal 
production. 
Equally fast. Equally 
aes Offers every modern milling machine advantage: 
e os 18 spindle speeds 25 to 1250 rpm, 
Send for bulletin 00 
You can’t buy a better combination 
2 of simplicity, rugged construction, 
ro DAVIS a ease of operation, accuracy and 
‘ KEYSEATER production speed. 
f COMPANY — Send for bulletin and price list. 
405 EXCHANGE ST. 
ROCHESTER 8, N.Y. 
THE GREAVES MACHINE TOOL CO. 
2500 Eastern Avenue, Cincinnati 2, Ohio 
| } STEEL 
PRESS THREAD 
43 Standard Sizes SS 
Punching and 
Forming for All Makes 
and Sizes of Press Brakes. 
MANUFACTURING COMPANY 
7412 S. Loomis Bivd., Chicago 36, Illinois 
A SPECIALIZED CAM 
MILLING SERVICE ..JIG BORING 
. .CONTRACT 
UC Cuts cavew threads, load covews 
EISLER {ENGINEERING CO, Inc 
cannimenemehen ca from the conventional method of thread milling, lathe 
turning, or die chasing and will be of interest to anyone 
requiring work of greater accuracy and better finish, 
: as well as higher production. 
PATENTED : WRITE FOR ILLUSTRATED FOLDER 
_ PATENTED TTING OFF BLADES : 


ONLY the PATENTED construction of LUERS cuttin Boe 
normal expansion of bursting. chips — ME MAX! 


CUTTING EFFICIENCY. 
Manufactured by 


GEORGE SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 
200-MA LAFAYETTE ST. * N.Y. 12, N.Y. 
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ALFING HEAVY-DUTY 
DRILL PRESSES 


Quick changeover from job-to-job 
on short or long run heavy-duty 
drilling production is assured by 
easily adjustable head and table on 
new ALFING DRILL PRESS. 


Crank raises or lowers table; 
headstock moves 6” up or down 
by hand on scraped ways. Easy- 
to-reach controls cut handling 


time, too 9” quill-supported Table surface 26”x28”. Scraped 
spindle stroke, driven by 3% h.p. base plate may be used as table 
V-belt motor. Motor speed 900 for extremely bulky work pieces. 
rpm. Drilling capacity of 1” in Distance between spindle and 
steel; 144” in cast iron. 8 spindle table, 23” max.; spindle and base 
speeds from 150 to 1640 rpm. plate, 25”-40”. Write for descrip- 
Drilling feed by hand or power. tive literature. 


Engineered servicing and stock parts within 48 hours from 
Orban Service Centers in Newark, Detroit, Cleveland. 


URT ORBAN 


COMPANY, INC. 
205 East 42nd Street, New York 17 


Branch offices and distributors from coast-to-coast 


TUNGSTEN CARBIDE 


CARBIDE 10 0 LS 


TIPPED ...Work Support Blades 


for CENTERLESS 
GRINDERS 


Standard thrufeed and infeed work support blades avail- 
able from stock. Prices on special blades quoted on receipt 


of prints. Worn blades salvaged—retipped and reground. 
SPECIAL TOOLS 


Send prints for prompt quotes on special tools. 


WILLEY’S CARBIDE TOOL CO. 


SOLE MAKERS OF 


1342 WwW. Wiener Highway Detroit 1, Michigan 


Yes! THRIFTMASTER 
makes ALL TYPES 


of DRILLHEADS 


Universal Joint Drillhead . . . Full Bal’ 
or Bronze Bearing Construction. Standard 
end Heavy Duty. From 1/2” Minimum 
Centers up. Capacities to 1” in Steel. 


Gear Driven Eccentric Type Adjustab!e 
Drilihead . . . Enclosed, Fut Ball Bear- 
ing Construction. 


Special Fixed Center Drilthead . . . Full 
Ball Bearing Construction. 


@ We Stock or Can Build the Right 
Drillhead for Your Job. 


@ Write for THRIFTMASTER Com- 
plete Catalog or phone for a rush, 
on the-spot, quote. @e 


Subsidiary of 
Thomson Industries, Inc. 


THRIFTMASTER Products Covporalton 


1076 N. PLUM STREET 
LANCASTER, PENNA, 


Also Makers of DORMAN AUTOMATIC REVERSE TAPPERS 


430—MACHINERY, June, 1953 


SIMPLEX-M 
ABRASIVE BAND GRINDER 


The precision of a machine tool 
plus the durability of a workhorse. 

Complete with '/2 H.P. Heavy Duty 
Motor and automatic band tension 
control. Nothing like it for finish- 
ing metals, plastics, wood, fibre, ete. 


OTMER STYLES 
ANO SIZES IN NEW 
MANUAL ON FINISHING 
WRITE TODAY 


WALLS SALES CORP. 


333 Nassau Avenue, Brooklyn 22, Ni. 


STEP BLOCK SETS PUNCH PRESS SETS 
QUARTER TURN SCREWS+KNURLED HEAD SCREWS+ DOUBLE END JIG FEET 
SCREW TYPE JIG FEET + PRESS TYPE 1G FEET+STAR TYPE HAND KNOBS 
SHOULDER SCREWS + CUT THREAD STUDS + TEE NUTS + COUPLING NUTS 
ADIUSTABLE STEP BLOCKS - FLANGED NUTS+ HEXAGON TYPE HAND KNOBS 


SEND FOR FRIE CATALOG TODAY 


ns HOLLIER AVE., DAYTON 3, OHIO 


T-NUT & STUD SETS 


JIG AND FIXTURE DESIGN 


A practical book with 382 pages of information on . 
the design and construction of jigs and fixtures for 
drilling, boring, planing and milling. $4 per copy. 
Sent on approval. 


MACHINERY, 148 Lafayette St., New York 13, N. Y. 
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ROWBOTTOM MODEL 348 
CAM MILLING MACHINE 


High Production of Box and Face Cams 
You can produce your own box and face cams up to 8” in outside 
diameter—rapidly and economically—with the new Rowbottom No. 348 
Cam Milling Machine. Rapid operation is made possible with the six 
speed cutter head, equipped with four spindles for roughing, intermediate 
and finishing cuts. Two standard feeds are 3 and 534 minutes per 
revolution. 
Completely Self-Contained 
Equipped with separate motors for cutters and feed, the machine is 
completely wired with all controls, and is mounted on a welded base, 
» 2 providing tanks for coolant and cutter head lubricating oil, Over-all 
‘ dimensions are 42” wide, 39” deep and 56” high. 
Quick Set-Up 
rd Y Master cam is clamped directly on work spind'e, and is easily adjusted 
to work. Work-holding fixtures and cutters can be centered quickly and 
accurately. If you produce box and face cams in any quantity, it will pay 
you to investigate the Rowbottom No. 348 Machine—built by specialists 
in cam production, 
THE ROWBOTTOM MACHINE CO., Waterbury, Conn. 
S 
TAPPING MACHINES giant 
BUILT FOR SPECIFIC PRODUCTION JOBS 
keyseaters 
Kaufman specializes in topp'ng ma- 
chines — every machine precision-built 
to meet the requirements of individual 
production jobs. Designed with fully 
automatic cycle, single or multiple 
spindle heads and other most advanced 
features. 
Write for complete information 
Manitowoc 
ty i 
amous for accuracy and Advt on 
straightness of threads. low chaser costs, page 417 
: less dowatime, more picees per day. May 1953 
THE EASTERN MACHINE SCREW CORP., 23-43 Barclay St., New Haven, 
Conn. Pacific Coast Representative: A. C. Behringer, 334 N San Pedro 8t., 3 
Los Angeles, Calif. CANADA: F. F. Barber Machinery Company, Toronto. La 
and accurately cut interval keyways or splines in the 
bores of pulleys, gears, fly wheels or any other machine 
port. Special fixtures and cutters are available for unusual 
M-D Facing Head feeds automatical- shaped keyways and taper work. Send us your problems 
“ ly. Lathe tool bit travels radially, 
from center outward or reverse. 10 A ITTS MERRI 
sizes 6” to 46” dia. Write for Bul- 
letin, Prices. Radials 64 Holden Street * SAGINAW, MICHIGAN 
MUMMERT-DIXON COMPANY, HANOVER, PA. 
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WARNING 
GEAR USERS! 


Specifying 


“Ground” Gears 


“MEASURED 


Must Be Had To 


¢ eliminate embarrassing 
failures 
* eliminate breakdown 


repairs 
* increase gear life 


* reduce noise, vibration 
* reduce assembly costs 


° carry greater loads 
and speeds safely 


We'll come and show you how 
to get the measured tolerances 
and the resulting advantages! 


There will be no charge 
for this service. 


Sier-Bath GEAR and PUMP CO., Inc. 
9248 Hudson Boulevard, North Bergen, New Jersey 


Founded 1905 Member A.G.M.A. 


Also manufacturers of Rotary Pumps... Flexible Gear Couplings 
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SPURS TO 72” PD, 1 DP 


Shown above in process of hobbing 


are helical gears destined for a rug- BEVELS TO 54” PD, 1 DP 
ged life in the steel-making industry. SPIRAL, HELICAL and WORM GEARS 
Inbuilt accuracy and stamina are TO 48” PD, 2 DP 
assured by Stahl’s specialized skill 


and experience in producing gears 


of all types and sizes accurately, 
economically and on time. For your SPROCKETS TO 72" PD, 21/2" CP 


gear needs, in any quantity, get RACKS TO 20 FT. LONG, 3 DP 
Stahl’s estimate first. 


SILENT GEARS; 
RAWHIDE, BAKELITE, FABROIL 
HEAT-TREATED, CASE OR FLAME 

HARDENED GEARS - 
OF CARBON OR ALLOY STEEL 


GEAR & MACHINE COMPANY 
3901 Hamilton Ave. Cleveland 14, Ohio 


RUSSELL 


MACHINES 
e 


AUTOMATIC 
HYDRAULIC 


CAPACITIES 
up to 131," 
rounds 
Ask for free General 
Bulletin EG-3 


TRIPLEX MACHINE TOOL CORP. 72. 


GENERATED WITH PRECISION ON MODERN EQUIPMENT 
Send Samples or Blueprints for Quotation 


L_ATLANTIC GEAR WORKS, INC. | ‘GEAR: WORKS, INC. 
[Call CA 6-7440 202 LAFAYETTE ST. @ NEW YORK 12, N. Y. 
GEAR MAKES... 


Special and Standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 


All Gears certified for Accuracy 
Quality and Fine 


NEW JERSEY GEAR & MFG. CO. 


1470 Chestnut Ave. Hillside, N. J. 
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CUSTOM 
PRODUCTION 


Diefendorf makes gears 
on experimental and 
production contract—of 
all materials—in all 
types and sizes. Closest 
tolerances. 


A plant devoted exclu- 
sively to custom produc- 
tion. Engineering and 
design assistance. 


DIEFENDORF GEAR 
CORPORATION 
Syracuse 1, New York 


THERS 


GRAFTON— WISCONSIN 


When you speed parts and 
materials Glades” you lower 
costs! Morgan Cranes can han- 
die every transportation assign- 
ment in your shop—safely, eco- 
nomically and efficiently. Call 
on Morgan when you ve a 
lifting or carrying problem. 


MORGAN ENGINEERING CO. 
ALLIANCE, OHIO 


STANDARDIZE 


WITH OUR 


You'll find Ohio Speed Reducers and Gears hard at work in every great 
industrial center in the world today. There is an Ohio Distributor and 
Representative near you — call him — he's engineered to keep your plant 


and product moving. 


DISTRIBUTORS AND REPRESENTATIVES 


*Akron 11, Ohio 
Hardware & Supply Co. 
2, Md. 
. A. Benson Co., Inc. 
6,N. Y. 
(Gears) Northside Leather 
Belting Co. 
*Buffalo, N.Y. 
*S. H. Pooley Belting Co. 
F. E. Allen Co. 
*Chicago, II. 
Apex Power Equipment Co. 
Schrade-Batterson Co. 
*Cincinnati 14, Ohio 
Metzger Machine Co. 
*Cleveland, Ohio 
A. Shomer Co. 
Ohio Gear Co. 
*Detroit 3, Mich. 
Abrasive and Supply Co. 
*Erie, Penn. 
Cohen Auto Parts Co., Inc. 
*Findlay, Ohio 
Bearing & Transmission Co. 
*Grand Rapids 2, Mich. 
F. Raniville Co. 
*Hagerstown, Md. 
Hagerstown Equipment Co., Inc. 
*Hoboken, New Jersey 
(Gears) Crown Industrial Supply 
Houston 3, Texas 
Behring’s Bearing Service, Inc. 
*Indianapolis 2, Ind. 
Young Company, Inc. 
*N. Kansas City 16, Missouri 
Sesco Engineering & Supply 
Corp. 
*Los Angeles 21, Calif. 
J. W. Minder Chain & Gear Co. 
Louisville 2, Ky. 
Alfred Halliday 
*Massillon, Ohio 
Hardware & Supply Co. 


*Memphis 2, Tenn. 
Memphis Bearing & Supply Co. 
*Miami 9, Fla. 
General Equipment & 
Supply, Inc. 
Milwaukee 11, Wisc. 
A.F. Korf Co. 
*Minneapolis 4, Minn. 
Industrial Supply Co., Inc. 
*Muskegon, Mich. 
Lakeshore Machinery & 
Supply Co. 
*New Orleans, La. 
* (Gears) R. J. Tricon Co., Inc. 
* (Reducers) Woodward 
Wight & Ltd. 
*New York, N. 
(Reducers) Transmis- 
sion Co., 
(Gears) Atlantic Gear Works 
*Paterson 4, N. J. 
(Gears) Bernstein Bros. Inc. 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia, Pa. 
*Robert L. Latimer Co. 
*Rothman Belting & 
Equipment Co. 
*Piqua, Ohio 
Bornell Supply Co. 
*Pittsburgh 30, Pa. 
Standard Machinists 
Supply Co. 
*Portland 14, Oregon 
J. W. Minder Chain & Gear Co. 
*Rochester 14, N.Y. 
H. M. Cross & Son 
*San Francisco 3, Calif. 
Adam Hill Company 
*St. Louis 4, Missouri 
The Essmueller Co. 
N. Y. 
& S., Inc. 
12, Ohio 
G, & J. Supply Ce. 


IN CANADA, *Montreal, Quebec, John Braidwood & Sons, Ltd. 


*Stocks Carried. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1331 179TH STREET — ono 
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AT THE RIGHT: Standard “Apex” Carbide 
Tipped tools are being used by Southern 
Railway Systems for high-speed re-dressing 
of journals. These tools are made with 
%—Ye" radius both right and left. 


BELOW: These “Apex” Shankless Serrated 
Tools for axle or journal turning are used 
in either single or multiple tool posts. Only 


INSERTED-BLADE 
METAL-CUTTING TOOLS At Work For 


screw is loosened to release the lock. Tool 
bits are adjustable also. Offset holders avail- 
able for machining mounted axles. 


Made in High-Speed Steel, Super Cobalt 
Steel, or with Carbide Tips for fast production. 


One of many types of railroad shop cutting 
tools available promptly from stock. Send 
for catalogue. 


the bit has to be changed, as a single rear 


See Us At A.A.R. CONVENTION 
Atlantic City, June 22-27—Booth LH 2 & 4 


THE i» TOOL & CUTTER CO., INC. 
SHELTON 11, CONNECTICUT 


HARDNESS TESTING 
Brinell—Shore—Scale 


Included in our improved Portable 
Scleroscope Model D-1. This efficient 
single scale tester registers Brinell- 
Shore values without damage to the 
work. The old standby for forty-three 
years, 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 


MANUFACTURING CO., INC. 
90-35 Van Wyck Expressway, Jamaica, 35, N.Y. 


SINCE 1901 


JLINE “Hole-Hog” 


SPECIALLY DESIGNED 


(MACHINE TOOLS 


and Special Machin 


oring V-8 Engine Cylinders 


MAKES THE 
FINEST IN... 
COUPLING BOLTS 
ILLED STUDS 
CAP SCREWS 
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SE A R 


HOBBING . . SHAPING 
| REGENT 9-8424 | 9-8424 LAPPING . . SHAVING 


GENERATING—ALL TYPES 


WILLIAMSON GEAR & MACHINE CO. 


PHILADELPHIA 25, PA. 


2606 MARTHA STREET 


SCHERR The ttuminared 


MAGNIFIER 


Oblique rays moke 


for PRECISION 
hes ond de- CTION 


Genvine optical gloss lenses. 
Heavy adjustable bose. 

Removable lens housing for 
Inspection of lorge surfoces, engines, etc... 
WRITE FOR ILLUSTRATED FOLDER 
GEORGE SCHERR CO., Inc. @ LAFAYETTE N, Y. 12, N. Y.- 
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Performance Tested 


MACHINE TOOLS 


LATHES 

(2) Hendey 4C Heavy Duty oe. Head 
Manufacturing ee and 66” 
ctrs—fiange type MD 

(3) Pratt & Whitney 16” Model B Geared 
Head—36”, 100” and 120” ctrs—Motor- 
in-base 

Reed-Prentice 20” x 54” ctrs 16-speed 
Geared Head—Taper attch—MD—Late 


type 
Lodge & Shipley 36” x 42’ ctrs 18-speed 
eared Head—Taper attch—MD 
American 42” x 32’ ctrs 16-speed Geared 
Head—tTaper attch-—MD 
MILLERS 
Brown & Sharpe No. 2 Plain Light Type— 
Range 28” x 10” x 15”—Flange type MD 
—Coolant—Late 
Brown & Sharpe No. 12 Piain—Power long 
feed 24’—No. 50 Taper—MD—Late type 
Cincinnati No. 1-18 Plain—Backlash elim- 
inator—MD—Late type 
Milwaukee 3H Universal—Range 34” x 12” 
x 17”%—Dividing head—MD-—Late type 
Cincinnati No. 4 Vertical High Power—Range 
42” x 18” x 16”—Coolant—MD 
GRINDERS 
Norton 10” x 18” Type C Plain Mechanical 
type 
Landis 10” x 18” Type C ons Hydraulic 
—Plunge cut—MD—Late 
Norton 16” x 36” Type C pian Hydraulic 
M 


—MD 
Norton 24” x 240” Type A Plain—Work and 
roll rests—MD 


This is on'y a partial 
listing of our huge 
stock of Machine 
Tools of every make 
and description. 


Send for our free 
catalog “The Plant 
That Answers 
1001 Machine Tool 
Problems.” 


Dots 
of Mass. Los 


14 SHERMAN WORCESTER, MASS 


FOR SALE 


One Special Hamilton Die Elevator 
and Transfer Table 50,0004 ca- 
pacity with a conveyor area of 60” 
x 96”, minimum height 21”, maxi- 
mum height 31”, dual power equip- 
ment, elevator operated with 7 1/2 
HP, high torque motor with reversing 
foot switch, etc, Elevating speed of 
8” per minute, 3 phase, 60 cycle, 
440 volt. 


Contact T. Cook, 

Purchasing Department, 
CATERPILLAR TRACTOR CO., 
Peoria, Illinois 


9/16” Acme, 


8” Model B, belt 

1” Acme, m.d. 

1 1/2” Cleveland Model A, belt 

4 spindle 1 1/4” Conomatic, m.d., bar, 1942 
machine 

No. 5D Potter & Johnston, m.d. 

No. 6A Potter & Johnston, m.d. 

No. 6C Potter & me. 

Fay Flanders Type, 
4 spindle 2 1/4” Cleveland "Model “K"”, m.d. 

No. 8A Cleveland, m.d., 8” cap., latest 

BOLT THREADERS 

Victor Nut Facing Machine, m.d., cap. 3/8” 
to 2” nuts 

1” Landis Double Spindle, m.d. thru gear 


Ox 

1 1/2” Landis 2 spindle, late 

1 1/2” Landis 2 spindle, older type 

HORIZONTAL BORING MILLS 

Barrett Double End, 5” and 7” spindles, m.d. 

5 1/2” bar Niles-Bement-Pond, m.d. 

6” bar Newton No. 2 Cylinder Borer, m.d. 

7” bar Niles-Bement-Poad, m.d. 

10” bar Sellers, Floor Tyre, m.d. 

Pair tables for use on Floor Type Horiz 
Boring Mill, 8’ long x 15-3/4" wide x 33” 
high, 2 T slots 

54” x 11’ Rectangular Table, 40” high 

VERTICAL BORING MILLS 

36” Bullard New Era, m.d., p.r.t. 

42” Bullard Spiral Drive, m.d 

42” Bullard New Era, m.d. 

42” King, m.d. 

44” Putnam, m.d., p.r.t. 

44” Niles, m.d., p.r.t. 

52” King, m.d. 

53” Niles Heavy Pattern, m.d., p.r.t 

73” Niles, m.d., p.r.t. 

100” Niles Heavy, m.d., p.r.t. 

12’ Niles, m.d., p.r.t. 

BROACHING MACHINES 

75 H.P. LaPointe Hydraulic Broach, m.d. 

ae Mill Broach, m.d., 10” spindles, 


12" Thompson Automatic Flat Broach, 
m 


RADIAL DRILLS 
3’ American Triple Purpose Plain, m.d. 
3’—9” Cincinnati-Bickford Super- Service, m.d. 
3’—13” col. Cincinnati-Bickford Super Serv- 


m.d. 
1/2’—9" col. Cincinnati-Bickford Plain, 


m.d, 

4’—11” col. Dreses, gear box, m.d. 

5’—13” col. American, gear box, m.d. 

7’—16” col. American Triple Purpose, m.d, 
*—17” col. Dreses, gear box, m.d. 

8’—19” col. Cincinnati-Bickford Super-Serv- 
ice, m.d. 

Zewo Precision Universal Bench Type Ra- 
dials, m.d., new 


We carry an average stock of 2,000 machines. Let us quote on your requirements. 


THE EASTERN MACHINERY COMPANY 


1006 Tennessee Avenue, Cincinnati 29, Ohio 


THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


No. 15 Buffalo, Floor Model, m.d. 

No. 16 Canedy-Otto, Bench Model, m.d. 
Providence Engineering Co., Model E, s.p.d. 
No. 1/2, 1, 2 Avey, belted m.d. 

No. 1B Edlund, m.d., new 

No. 4 Fosdick, 8” overhang, belted m.d., 


1 spindle Atlen, belted m.d. 
2 spindle Allen, belted m.d., 8” overhang 
No. 3 Allen, belted m.d. 


2 spindle Avey, No. 2, 3, belted m.d., p.f. 
2 spindle #2 Leland & Gifford High Speed, 


#1LMS—3 spindle ‘Leland & Gifford High 
3 spindle Leland & Gifford High Speed, 
m.,d. 


4 spindle Avey “41 J Speed, m.d., 1/2” 
overhang, No. 2 M. 

4 spindle No. 3 Avey, belted m.d., No. 3 
Taper, 12” overhang 

6 pine oe Leland & Gifford, No. 2 Taper, 


m. 
6 spindle Henry & Wright, m.d., 15” over- 
hang, No. 2 Taper 
6 spindle No. 1 eal belted m.d. 
3 way Natco Horizontal Drill, consisting of 
No. 1/2 B x 30” Pratt & Whitney 2 spindle 
No. 1/2 B x 50” Pratt & Whitney Gun Bar- 
No. 1B x 74” Pratt & Whitney 2 spindle 


No. 1 Pratt & Whitney 2 spindle Deep Hole 


No. 1 1/2 Pratt & Whitney 2 spindle, m.d., 
old type 

Special Horizontal Drill Mach., Cinti. Bick- 
ford Head mounted horiz. on base 


C13 Natco, m.d., 
No. 3 Baush, m.d., 16 x 30” head, 6 spindles 
No. 3 Baush, m.d., 20 x 40” head, 6 spindles 
No. 16 Foote-Burt Fixed Center, m.d. 


No. 16 Foote-Burt Hydraulic Platen Type 
Single Spindle Prod. Drill, m.4, 


@astern Rebuilt Machine Tools 


BALL BEARING DRILLS 


No. 2 Taper 


spindle Avey, size No. 1, type B, style 
VHP, m.d., 8” overhang 

8” overhang, m. 

Speed, late, m.d. 


Model 3MS, 


d. on each spindle 


HORIZONTAL DRILLS 
3 E13 Hole Units 
Dee» Hole Reaming Machine, m.d, 
rel Rifling Machine, m.d., latest 


Reaming Machine, m.d., latest 
1 x 105” Pratt & Whitney 2 ‘spindle 
Beep Hiole Drill, m.d., latest 
2 x 105” Pratt & Whitney 2 spindle 
‘on Barrel Rifling Machine, m.d. 


Drill, belted m.d. 


MULTIPLE SPINDLE DRILLS 
6 x 24” rect. head 


spindle Rockford Gang Drill, m.d. 
+ 24” Barnes All Geared Seif- Oiling, 


po 28” Cincinnati Bickford Upright, 
m.d., No. 4 Morse Taper 

spindle Niles-Bement-Pond, m.d., 12’ rail, 
No. 5 Taper 


* MElrase 1241 + Cable Addivss EMCO 


MACHINE TOOL PROJECT OFFERED 


A Microscopicaily Controlled Profile Grinding Machine exclusively for the precision form grinding 
of Tungsten Carbide, with an excellent 12 year performance record in the field. 


This is a liquidation orfering by a midwest machine tool builder in order to free ourselves to 
concentrate on our primary product. To a responsible concern willing to take over the servicing 
and supplying of repair parts for existing machines, we will sell the entire project for best 
offer over $30,000.00. This figure represents considerably less than 20¢ on the dollar of original 
cost. Net weight of machine is approximately 1800 pounds. 


This outright sale includes aff rights; extensive engineering work; large inventory of work in 
process, finished parts, purchased items; etc. This is an established, familiar, proven machine 
to the Carbide working industry, that presents unlimited possibilities to the purchaser. An im- 
pressive list of owners of machines, literature, and further details will be furnished to definitely 


interested concerns. 


Box No. 656 MACHINERY, 


148 Lafayette Street, New York 13, N. Y. 
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GOOD GEAR EQUIPMENT... FOR SALE 


600—30 x 48 x 12” high Corrugated Steel 

Tote Boxes. Th be ted fo 
RIGHT OUT OF STOCK 
200—Steel Skids for above, to act as base. 


5—5,000 ib. draw bar pull Gibson Tow 
Tractors with 6 cylinder Chrysler En- 
gines. New. 


3—6,000 Ib. Gibson Fork Lift Trucks, 
168” lift, pneumatic tires. New. 


1—6,000 Ib. solid tire. New. 


1—3,500 Ib. Gibson Fork Lift Truck, 
144” lift, pneumatic tires. New. 


1—4,000 Ib. Gibson Fork Lift Truck, 
144” lift, solid tires, Used. 


1—20,000 Ib. Gibson Crane, 12 to 18 
ft. telescoping boom, pneumatic tires. 
Used. 


2—Hyster 4,000 Ib. Fork Lift Trucks, 
GLEASON 12” Straight Bevel Gear Generator. pneumatic tires, Medel YT40. Used. 
BILGRAM 6” Bevel Gear Generator; M.D., late. 1—Hyster Karry Krane, 10,000 Ibs., 
BILGRAM 16” Bevel Gear Generator; M.D., late. pneumatic tires. Used. 

7—Yale Model J Easy Lift Trucks. Used. 

piral Bevel Gear Generator; late. 

GLEASON 11” Bevel Gear Generator; late. 
GLEASON 12” Spiral Bevel Cutter Sharpener; M.D., late. : ‘ 
GLEASON No. 14 Hypoid Gear Grinder; M.D., late. Conta 

GLEASON 18” Straight Bevel Gear Generator. W. FURLONG 
GLEASON 24” Straight Bevel Gear Planer; M.D., late GIBSON MANUFACTURING 


GLEASON 25” Straight Bevel Gear Generator; M.D. CORPORATION 
GLEASON 37” Straight Bevel Gear Planer; M. D. LONGMONT, COLORADO 


SEND FOR CATALOG OF AMERICA’S LARGEST STOCK 


MOREY MACHINERY CO., INC. 
i Manufacturers « Merchants Distributors 
: AUTOMATICS. 6-spindle Baird Chueking. 


(for machine / | 410 BROOME STREET . NEW YORK 13, soning MILLS vert 
‘ 9 CANAL 6-7400 » CABLE ADDRESS: WOODWORK, N.Y. 4” Detrick & Harvey, horizontal, floor type. 
18 ton V-42 American vertical. 
15 ton 36” Colonial vertical surface. 
C ESSOR. 194 CFM Ingersoll, 1946. 
DRILLS. No. 217 and 321 Baker. 
mace like new again WANT TO ADD No. 250H Nateo and 36HO Baker. 
34-spindie No. Al6 Nateo multiple. 
A PROFITABLE LINE? “ms HOBBERS. Type A and No. 12 Barber-Colman. 
A 12H Gould & Eberhardt. 
Twisted or broken tangs replaced at low If you are already selling this field—here’s a cia” Sehucardt ‘Seats - 
1 with T izes 1 to 6 -profit li ” Red Ring crowning, 1 
costs en taal with Mane Teper less | rec! opportunity fo add @ top-profit line of MISCELLANEOUS. 10” Pratt Whitney 
Hundreds of leading industries save money on drills, reamers, SPECIALTY PAPER BAGS. Big sales potential hydraulic gear, new 1944. 
way. ] exists in this trade—buyers are waiting to Heald 72A3, Internal sizematic and 
‘romp? delivery. Send for prices—or sen ' gagematie. 
tools for repairs. All work guaranteed, be sold! Must be top salesman with good Heald No. 25A Rotary Surface. 
contacts. Excellent commission arrangement. Bryant Nos. 5, 16A, 1628 and 2436. 
Barnes. 


Act now! Write, giving references and ter- ee, a 2610 
0. jeromatie. 
ritory covered or phone €EXeter 2-1800. LATHE 24714’ American geared head. 


LATHE, TURRET. No. 5W Acme univ. late. 


Send them to STRONG rereturn them |] STANDARD BAG CO., |i] 35: tate“ 


us like this! % Patent No. 2,512,033 like this! MILLERS. No. 1 Milwaukee vertical PRT Timken. 
Tete acres Avenue 29-10 Hunters Point Ave., No. 436 Cincinnati hydromatic. 
NU-TANGS” ates Avenue Long Island City, N.Y. No. 448 Cincinnati hydromatic. 
Cinannat 25, Ohio No. 36 Van Norman, 1943. 
No. 2 Cincinnati H.S. dial type plain. 
18” and 24” Cincinnati duplex. 
8x16” Hanson-Whitney thread. 


6” x 18” THOMPSON Toolroom Model *'F’’ Linde-air Torch Cutti Machine, Model CV- 500 ton Watson-Stiliman, 4” column, tate. 


4 Pantograph, 6 nozzle, for shape cutting. ROLL. 20’x3/16” Farnham. 
Hydraulic Surface Grinder, permanent chuck, Procticol SHAPERS, 24” Gould & Eberhardt, auto olled. 


Motor Driven. Late type. : : THREAD ROLLERS. 9/16” National, 
precision. 
1000 MACHINE TOOLS “IN STOCK" SEND FOR COMPLETE’ LIST 


FALK MACHINERY CO. ERDLE PERFORATING CO., INC. MILES MACHINERY COMPANY 


025 E. Genesee Ave. 
18 Ward Street — 8A 5887 — Rochester, N. Y. 177 York St., Rochester 11, N.Y. rol MICHIGAN 
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ONO WELDING! NO 

A } NO SHORTENING! NO DISTORTION! } 

GUARANTEED 


. uw ” wear or breakage due to fatig 
High Carbon Heat handle — give a tighter thread fit — 


Treated Cap Screws have smoother bodies. © Practically Indestructible 


@ For extra safety — better appearance 


— ALL at no increase in cost to you. e Faster—Easier to. 


You get these advantages with Chicago 
“Safety Plus” Heat-Treated Cap Screws. ge Automatic Releas 


Corners stay sharp . .. provide positive non-slip 
wrench grip .. . No decarburized surface. 
Bodies wear longer... inal di ter r ins to inch ounces 
size . . . No decarburized surface. .inch pounds 
Threads without nicks ... hold tighter in engagement... . foot pounds ; 
No decarburized surface. (All sizes from 


Your Service-Conscious Industrial Supply Distribu- 

tor carries a complete stock of our products. Ask 

him for samples of Chicago “Safety Plus” Heat 
Treated Cap Screws. His familiarity with your 

local field conditions enables him to fill your , 

supply needs promptly and correctly. Ask man should have this valu- 

for “Chicago” and get “Safety Plus”. able dota. Sent upon request. 


CHICAGO SCREW COMPANY we eo 


(2807 WASHINGTON BOULEVARD / 
BELLWOOD, ILLINOIS ADDISON [QUALITY] /L L/NOIS 


Classified 


WORLD'S LARGEST STOCK 
ENGINEERING STAMPING PRESSES 
Pp BLISS @ CLEARING e CLEVELAND 
ENCYCLOPEDIA FERRACUTE @ HAMILTON e L & J 
NIAGARA e TOLEDO e V&O 
This two-volume work of reference 

is for everyone who can use the es- 
sential facts about thousands of 
standard and special engineering f rs 4 A The world’s best . . . one-piece, drop-forged—not welded— 


of mild carbon steel, heat-treated, with head accurately 


subjects. It consists of clearly writ- é milled for standard tables on lathes, planers, boring mills, 
= p milling machines. Integral washer and nut. Sizes: up to 30”. 


ten concise treatises, definitions of 3 - y Typical direct prices for 10” lengths: %—$1.36; 
%—$1.36; %—$1.58; %h—$1.89. Write for price list. 
numerous terms used in engineering . THE 0 K TOOL COMPANY, MILFORD 6, WN. H. 


and manufacturing practice and the 


results of many costly and important es ai} | 
tests and experiments — in brief, JIG 


1431 pages of useful facts for all 


engaged in any kind of mechanical e 
— Lt A practical book with 382 pages 


work, ay of information on the design 


SQUARING SHEARS + PRESS BRAKES 


REBUILT and GUARANTEED planing and milling. $4 per 


; copy. Sent on approval. 
THE INDUSTRIAL PRESS | 
PH & SONS 
148 Lafayette Street MACHINERY 
New York 13, N. Y. TIOGA. LIVINGSTON & ALMOND STS. _ 
PHILADELPHIA 34.PA Phone REGENT 9-7727 148 Lofeyette Street, New York 13, WN. Y. 


Price, $10 set. 
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T QUICK INSTALLATION SAVES YOU MANHOURS when 2 SIMPLE MAINTENANCE SAVES YOU MONEY. If elec- 


G-E gear-motor is used on compact machines like this trical maintenance is ever needed on this G-E Tri-Clad 


soot blower for power plant equipment. Neat, packaged con- _gear-motor —driving scraper in a grannery —3-piece design 


struction permits quick, easy installation in limited space. will permit stator removal without disturbing gear train. 


Save Ways with G-E Gear-motors 


3 PROMPT DELIVERY SAVES YOU TIME—assures you 4 THE ‘RIGHT’ GEAR-MOTOR SAVES YOU TROUBLE 
of getting the gear-motor you need when you need it. on precision operations like grinding jet engine bucket 
A new multiple point stock plan permits one-week delivery on _ blades. General Electric’s wide selection assures you of the 


more than 300 models of General Electric gear-motors. correct gear-motor for your particular low-speed application. 


For more information about G-E Tri-Clad gear-motors contact your nearest G-E representative, agent, or distributor, or write to 
General Electric Company, Section 755-12, Schenectady 5, N. Y. for your free copy of new Bulletin GEA-1437H. 


a 


GENERAL ELECTRIC 


al 
A> 4h 


A 

Abrasive Machine Tool Co. 391 
Adams Carbide Corp... 382 
Allegheny Ludlum Steel 

Corp. 
Allied Products Corp, «....... 377 
Aluminum Co. of America. 99 
American Brass Co. Insert 

§2-55 
American Broach & Mch. 

Inse:t 73-88 


American Chain & Cable 331-334 
American Tool Works Co. 147 
Amegears, Inc. 404 
Apex Tool & Cutter Co., Ine. 434 
Armstrong-Blum Mfg. Co. .. 286 
Armstrong Bros. Tool Co. .... 310 
Arter Grinding Machine Co. 376 
Atkins Saw Div., Borg- 
Warner Corp, «........... 14 
Atlantic Gear Works, Inc. 43: 
Automatic Gear Works, 
Insert 72A 
Automatic Steel Products, 


B 
Bakelite Co., Div. Union 
Carbide & Carbon Corp. 45 


Baker Bros., Inc. ..-. 
Baldwin-Lima-Hamilton 

Corp. =... 146 
Sarber- Colman "Insert 73-88 
Bardons & Oliver, Inc. 128 
Jarnes Co. Insert 73-88 
Barnes W. F. & sued Co 

Insert. ....... 73-88 
Bethlehem Steel 91-104 
Black & Decker Mfg. Co. .... 295 
Blanchard Machine Co 
W., Go, 284-286 
Bodine Corporation 343 
Botwinik Brothers ef Mass., 

435 
Brad Foote Gest Works, 

415 
3ridgeport Machines, Inc. .... 419 


Brown & Sharpe Mfg. Co 
Insert bet. 236-241 
Bryant Chucking Grinder Co. 


142-143 

Bryant Machinery & Engi- 
neering Co. ....-... 294 
Buck Tool Company .. 398 
3uffalo Forge Co. . 


Bullard Company, Insert 43-44 
Bunting Brass & Bronze 


Butterfield Div. “Union Twist 
Drill Coy Iggsert 277 
C & C Sales Corp. . . 422 


Campbell Machine Div., 
American Chain & Calle 3: 
Carboloy Department of 
General Electric Co. 300-301 
Carborundum Co. - 26-27 
Card, S. W., Mfg. Co. Insert 278 


Carlton Machine Tool Co. 347 
Carpenter Steel Co. ..... . 100 
Chambersburg E cnginee ring 

296 
Chase Brass & ‘Copper Co, 96 
Chicago Pneumatic Tool Co. 136 
Chicago Screw Co. . . 437 
Cincinnati Bickford Tool Co. 24% 
Cincinnati Gear Co. 400 
Cincinnati Gilbert Machine 

Cincinnati Grinders, Inc. .... 6-7 


Cincinnati Lathe & Tool Co 
Insert -. 105-106 


Cincinnati Machine 


Cincinnati Milling Machine Co 
Grinding Wheels Div. 320-321 

Cincinnati Milling Products 
Div., Cincinnati Milling 


Machine Ce 29 
Cincinnati Shaper Co. .... 122-123 
Cities Service Oil Co... 305 


Classified Advertisements 
435-436-437 


Clearing Machine Corp. ..-.. 271 
Cleco Diy., Reed Roller Bit 
41 


Mechine Tool Co. 294 
Cleveland Crane & Engrs. 


: 426 
Cleveland Grinding M: achine 

319 
Cleveland Tapping Maahine 

Cle\ eland Twist Drill Co 

Insert... 127 


Cleveland Worm & Gear Co. 
Inside Back Cover 
Clifton Hydraulic Press Co. 416 


Clinton Machine Co. .-..- 26% 
Colonial Broach Co. .. 323 
Columbia Machinery & En 

gineering Corp, «..... 
Columbia Steel & Shafting 

Columbus Die-Tool & Mch. 

Co. 401 
Cone Automatic Machine 

Consolidated Machine Tool 

Corp ‘ 273 
Continental Tool Works 260 
Cosa Corporation - 112-115 
Crane Packing Co. 306 
Cross Company 252 
Crucible Steel Co. of 

America . 89 
Cumberland Steel Co. 92 
Cuno Engineering Corp. - 329 
Cushman Chuck Co. .... 282 

D 

Dake Engine Co. «.... 105 
Danly Machine Specialties, 

Ine wee 46-47-289-325 
Davis Boring Tool Div., Gid 

dings & Lewis Machine 

Tool-Co. . 196 
Davis Keyseater Co. . 429 
Davis & Thompson Co. 384 
DeLaval Separator Co. 302 
Delta Drill Unit Div., Rock 

well Mfg. Co, 392 
Denison Engineering Co. 41% 
Detroit Die Set Corp. 314 
Diefendorf Gear Corp, «..... 433 
Diversified Metal Products 

Dreis & Krump Mfg. Co. 429 

E 

Eastern Machine Screw 

Corp. 431 
Eastern M: achinery Co. 4°5 
Eastman Kodak Co. ... 317 


Eaton Manufacturing Co., 
Reliance Div. 315 
Ekstrom-Carlson & Co. 
Insert 73-88 
Fisler Engineering Co., Inc. 429 


Erickson Tool Co, .......... 372 
European Machine Tool 
424 
Ex-Cell-O Corporation . 260 
Expert Welding Machine 
Co. . 247 
F 
Fafnir Bearing Co. 251 
Falk Machinery Co. ....... one 498 


Farrel-Birmingham Co., Inc. 287 
Federal Products Corp. 
Insert 115-118 


ALPHABETICAL INDEX OF ADVERTISERS 


Fellows Gear Shaper Co. ... 4-5 
Ferracute Machine Co. 


Firth Sterling, Inc. 397 
Fiske Bros. Refining Co., 
Lubriplate Div. . 
Foote-Burt Company 
Frauenthal Div., Kaydon 
Engineering Corp. 62 
Fray Machine Tool Co, ........ 370 
Frew Machine Co, .. 428 
G 
Gallmeyer & Livingston Co. 428 
Gardner Machine Co. 2% 
Gear Specialties, Inc. 55 


General Electric Co. 
132 (Insert 288A) 417-438 
Geometric Tool Co, Div. 
Greenfield Tap & Die 


Corp: Insert 64 
Gerotor May Corp. 2 361 
Giddings & Lewis Machine 

Ce . 18-19 
Gisholt Machine Co, .......... 32-42 
Gleason Works 297 
Gorham Tool Co, ... -- 328 
Gorton, George, Machine 

Co. . 144 
Goss & DelLeuw Machine 

390 
Grant Mfg. & Machine Co. 428 
Gray, G. A., Co, «.. 333 


Greaves Machine Tool Co, 429 
Greenfield Tap & Die Corp., 
Insert 63 
Gyeenlee Bros. & Co., 
Insert 7%-88 


Grob Brothers . ‘ 433 
H 

Hannifin Corporation 130-133 
Hardinge Brothers, Inc. 152 
Hartford Special Machinery 

378 
H. E. B. Machine Tools, 

Inc. .. 


Heald Machine Co. 

Inside Front Cover 
Heller Bros Co 
Hendey Machine Co, Ine. 387 
Henry & Wright Div., Emhart 


Mfg. Co, 60 
Houghton EF, F. & Co. 395 
Hyatt Bearings Div. General 

Motors Corp. 385 
Hydraulic Press Mfg. Co 371 

I 
Illinois Gear & Machine Co. 359 
Illinois Tool Works 208 
Ingersoll Milling Machine 

CO, Insert 7%-88 
International Nickel Co. 90 
Ipsen Industries ...... Insert 73-88 


Jacobs Manufacturing Co, 
Front Cover 


Jahn, B., Mfg. Co. .... ene QUO 
Jarvis, Charles L., Co..... 354-355 
Johnson Bronze Co. . 316 


Jones & Lamson Machine 
Co. 
Jones & Lanne Steel 


59-327 


K 
Kaufman Manufacturing 
31 


Kearney & Trecker Corp. 
16-17-281 


Keller Tool Co. 346 
Kempsmith Machine Co, 308 
Kennametal, Inc. .......... - 362 
Kingsbury Machine Tool 

Corp. 48-49 

Landis Machine Co. ......... . 2.3 
Landis Too) Co, 10-11 


Lapointe Machine Tool Co. 40-41 


Lehmann Machine Co. . 274 
Lincoln Electric Co, 265 
Linde Air Products Co., 

Div., Union Carbide & 

Carbon Corp. 292 
Limk-Belt Co, 22 
Lovejoy Tool Co, Pi ’ 338 
Lubriplate Div., Fiske Bros 

Refining Co. . 364 


Lucas Machine Division New 
Britain Machine Co. 
Insert bet. 136-141 


Luers, J. Milton 429 
M 

Madison-Kipp Corp, we 381 
Mahon, R. C., Co. . 203 
Marac Machinery Corp. 340 
Massachusetts Gear & Tool 

CE: 398 
Materials Section 89-104 


Mattison Machine Works, 
Insert 73-88 


Metal Carbides Corp 

Metalmaster Div., Clinton 
Machine Co. . - 263 

Michigan Tool Co, «....... 148-149 


Micro Div., Minneapolis 
Honeywell Regulator Co. 350 


Micromatic Hone Corp. - 283 
Miles Machinery Co, -..-.-- 436 
Millholland, W. K., Machin- 

ery Co., Ine. 394 
Minster Machine Co. 129 
Mitts & Merrill 431 
Moline Tool Co. 434 


Monarch Machine Tool Co 
65-307 
Morey Machinery Co., Inc., 


403-436 

Morgan Engineering Co. 433 
Morse Twist Drill & Machine 

Motch & Merryweather 

Mchry. Co. 
Mummert-Dixon C0, 431 

N 

National Acme Co. - 69 
National Automatic Tool Co., 

Inc, . 1: 24) 121 
National Broach & Machine 

Co 365 


National Machinery Co. 298-299 
National Pneumatie Co., 


Ine. 332 
National Tool Co. 291 
National Twist Drill & Tool 

Co, 15 
New Britain Machine Co., 

The «..:.. Insert bet. 136-141 


New Jersey Gear & Mfg. Co, 432 
Niagara Machine & Tool 


Works 110-111 
Nice Ball Bearing Co. oo» 427 
Noone Industrial Fabrics 

Div. Kenwood Mills 411 
Northwestern Tool & Engi 

Norton Company 30-31 

Insert bet. 32-35 
oO 
Oakite Products, Inc 93 
Ohio Crankshaft Co. woe OF 
Ohio Gear Company 433 
Oliver Instrument Co. .......... 342 
O’Neil-Irwin Mfg. Co. ....... 402 


Orban, Kurt, Co., Inc. 
36-37-38-39-360-430 

Osborn Manufacturing Co. 407 

Ottemiller, William H., Co. 434 


P 
Pangborn Corporation .. 440 
Parker-Kalon Corp, «... 134-135 


MACHINERY, June, 1953—439 


F 
A 
dh 
mi 
fad ye 
tal 
| 
i 
| 
| 
" 


Philadelphia Gear Wks, Inc. 51 
Pines Engineering Co., Inc 288 
Pioneer Engineering & Manu- 


facturing Co., Inc. ........... 374 
Pope Machinery Corp. ....... 345 
Potter & Johnston Co. ......... 131 


Pratt & Whitney Div., 
Niles-Bement-Pond Co. 70-71 


Precise Products Corp ........ 368 

Procunier Safety Chuck Co. 393 

Producto Machine Co. ....... 141 
R 

R and L Tools 423 


Rehnberg-Jacobson Mfg. ‘Co. 
Insert 73-88 


Reid Bros. Co., Ine... 318 

Reliance Div., Eaton Manu- 
Co, BIS 

Reliance Electric & Engineer- 
ing. CO, . 290 


Republic Steel Corp. 98- 102- 103 
Revere Copper & Brass Inc, 257 
Rockford Clutch Div, of 
Borg-Warner 
Rockford /Machine Tool Co., 
Insert 73- 88 
Rockwell Mfg. Co., Delta 


Rowbottom Machine Co. ... 431 
Russell, Burdsall & Ward 

Bolt and Nut Co. .......- - 248 
Russell, Holbrook & Hender- 

SON, INC, 357 
Ruthman Machinery Le. 401 
Ryerson, Joseph T., & Son, 

S 


Scherr, George, Co., Inc, 429-434 


Schutte Alfred H. 425 
Seneca Falls Machine Co. .... 341 


Sheldon Machine Co., Inc. 386 
Shore Instrument & Mfg. 

434 
Sier-Bath Gear & Pump Co., 

Simonds Abessive CO, BOO. 
Simonds Saw & Steel Co, .... 375 
S. K. F. Industries, Inc. -... 270 
Smit, J. K., & Sons, Inc. -....... 406 
South Bend Lathe Works .... 368 
Stahl Gear & Machine Co. .... 432 
Standard Gage Co., Inc. -..... 72-B 
Standard Oil Co, 0 124-125 
Standard Pressed Steel Co. 56-57 
Standard Tool Co. 
Starrett, The L. S., Co. 
Stuart, D. A., Oil Co., Ltd. 313 


Sturtevant P. A, Co, +... 437 
Sun Oil Co, 
Sundstrand Machine Tool 

CO, Insert 73-88 


Sunnen Products Co. 
Super Tool Co, 
Swartz Tool Products 


Taft-Peirce Mfg. Co. ... 108-109 
Texas Company - see 150 
Thompson Grinder Co. 11D 
Thor Power Tool Co... 349 


Thriftmaster Products Corp. 430 
Tide Water Associated Oil 
373 
Timken Roller Bearing Co. 
Back Cover 
Timken Roller Bearing Co., 
(Steel & Tube Div.) -...... 95 
Torrington CO, 35-360 


ALPHABETICAL INDEX OF ADVERTISERS—Continued 


Triplex Machine Tool Corp. 432 


Turner Bros, Inc, «0... 366-367 

Tuthill Pump Co, B44 

Twin Dise Clutch Co. ............ 348 
U 

U. S. Steel Supply Div. - 


ted States Steel Corp. 27 
U, S, Tool Company, ino. 12-1 
Union Carbide & Carbon 

Corp., Bakelite Co. Div, 45 
Union Carbide & Carbon 

Corp., Linde Air Products 

292 
Union Drawn Steel Div. 

Republic * Steel Corp. 
Union Twist Drill Co. 

Insert 279 
United States Drill Head 

Universal Engineering Co. 107 
Used Machinery 435-436-437 


102-103 


Vv 
V & O Press Co., Div. 
Emhart Mfg. Co. 72 
Van Keuren Co, 276 
Van Norman. Co, 8-9 


Vanadium-Alloys Steel Co. 101 
Verson Allsteel Press Co. .... 399 


Vickers, Inc. .......-.... 

Victor Saw Works, 364 

Viking Pump Co. eves 401 

Vinco Corporation... 326 
WwW 

Waldes Kohinoor, Inc. .......... 351 


Walker, O. S., Co., Inc. ...... 388 


Walker-Turner Div., Kear- 
ney & Trecker Corp. ........ 304 
Walls Sales Corp, 430 


Waltham Machine Works -.. 
Warner & Swasey Co. 
Watson-Stillman Co. 
Wesson Company 
Wesson Metal Corp. 
Wheelock, Lovejoy & Co., 


Wiedemann Machine Co. --- "50 
Willey’s Carbide Tool Co. -- 430 
Williamson Gear & Mch. 


Wilson, K. 52 
Wilson Mechanical Instru- 

ment Division, American 

Chain & Cable. 334 
Winter Brothers Co. «0 14 

Y 
Yoder Company. 58 
Zagar Tool, 412 
Zeh & Hahnemann Co, 428 


IN CLASSIFIED SECTION 
Botwinik Brothers of Mass. 


435 
Caterpillar Tractor Co, ...... 435 
Eastern Machinery Co. «.... 435 
Erdle Perforating Co., Inc. 436 
Falk Machinery Co. 436 
Gibson Manufacturing Corp. 436 
Hyman, Joseph, & Sons ........ 437 
Miles Machinery Co. .......-. 436 
Morey Machinery Co., Inc. 436 
O K Tool Co, 


Standard Bag Co. 436 


1200 Pangborn Bivd. 
Hagerstown, Md. 


A40—MACHINERY, June, 1953 


faster, better, 
BLAST 
CLEANING! 


DUST 
CONTROL 


recovery! 


428 
Inc 
> 
§ 
4 
309 
; 275 
A 
> 
j 
‘ 
or. 
if 
WRITE FOR INFORMATION — 
PANGBORN CORPORATION 


\ 
cle eLA D drives picklet at pertect pickling pace 
‘ 
picklin® of sree! equite® arive hat \ 
mmerse® and raises pars at a \ 
( and ansure> 
1 steel peated an the pat pickle® show® avove \ 
. . . 
is peithe® not in New \ 
worm peduce™ yhis andar? unit, \ 
poth hig? speed and \ow spec? gearind pro” \ 
yides * hig? eductiP® pao an very yamited space 
Case paraene? sree! worms on \ 
gears weat and pun quiet: yhey 10 \ 
sepuration fot eariO By ent? 
b quiet with eve™ ynin \ 
write for caralo’ 400 with sizes gimension® \ 
4 and catin Bs of the entire cies ejand \ine of worm 
arives: The Geet company: 4276 \ 
Appliate’ The farval corporation’ centralized systems of \ 
Lubrication In canada: peacock prother’ Limited 
Not eat 0): 


New Bullard vertical chucking grinder 
gets high precision, handles heavy 
loads with table on TIMKEN’ bearings 


O insure the high precision 

needed in finishing cups and 
cones for large-size roll neck bear- 
ings, Bullard mounted the table 
—— of a new 64” size vertical 
chucking grinder on Timken" ta- 
pered roller precision bearings. 
Timken bearings are also used in 
many other vital spots. 


Line contact between their roll- 
ers and races gives Timken bear- 
ings extra load-carrying capacity. 
Their tapered construction takes 


radial and thrust loads in any com- 
bination. Result: Shafts are held in 
rigid alignment. Shaft deflection 
and end-play are minimized. Gears 
mesh smoothly. Spindle precision 
is assured. 


True rolling motion and an in- 
credibly smooth surface finish make 
Timken bearings practically fric- 
tion-free. Maintenance and lubri- 
cation time and costs are cut to a 
minimum. 

Precision manufactured, made of 


Timken fine alloy steel and engi- 
neered for the job, Timken bear- 
ings normally last the life of the 
machine. Specify Timken bearings 
in the machinery you build or buy. 
Look for the trade-mark “Timken” 
stamped on every bearing. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable ad- 
dress: ‘““TIMROSCO”. 


ab 


THE BULLARD COMPANY mounts the 
table spindle of its new 64” size verti- — 
cal chucking grinder on Timken 
precision bearings to insure high 
precision, trouble-free performance. 


STATISTICAL 
QUALITY CONTROL 


Toinsure uniform -high qual- 
ity and Closer tolerances, the 
Timken,»Company uses sta- 

— tistical quality control, With 

it, tolerance deviations are 

plotted graphically. It's one 
of industry's newest, most 

scientific methods of im- 

proving product uniformity. 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS — 


\ 

ee NOT JUST A BALL (>) NOT JUST A ROLLER C THE TIMKEN TAPERED ROLLER C— BEARING TAKES RADIAL @) AND THRUST —>@])— LOADS OR ANY COMBINATION --@)— a 
t 4 


